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ABSTRACT 
This study explores the effect of a teacher development programme, emphasising the 
development of critical thinking, in producing changes in teaching practice. 
The theoretical point of view adopted in this thesis considers the active role played by 
learners in the construction of knowledge and Freire's critical pedagogy. Freire' s 
proposition is that education is a political act and his epistemology and consequent 
pedagogy is based on challenges: those challenges in which learners, as members of a 
society, are presently immersed and from which they must emerge to promote 
changes for a more democratic world. 
The research I have carried out is a case-study approach to an exploration of an in-
service course, in Brazil, during which eleven secondary science and mathematics 
teachers discussed their views and had contact with the constructivist approach and 
the methodology of action research. During this period the teachers designed critical 
action-research projects, developing approaches to the construction of knowledge by 
pupils in their own classroom. Their projects were developed over a four to six week 
period. The teachers were observed and video taped in their classrooms in the course 
of three lessons. Finally, each teacher reported their results and their perceptions of 
the impact of these on their pupils and whether this kind of intervention is a viable 
way of introducing changes. Sixteen months later, they were encouraged towards self-
critical reflection on the whole process in an extended interview. 
In this study, the answers are intended to contribute to an understanding of the 
changes needed in teacher development programmes, as well as to reveal some 
obstacles to the introduction of innovations in classroom practice. 
This research vindicates a Freirean perspective on teachers critical constructivist 
reflection as a mechanism for promoting democratic classroom change. The 
implications of these teachers' collaborative critical action research extends well 
beyond the immediate context into a broad educational arena. 
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1.0 - INTRODUCTION 
CHAPTER 1 
INTRODUCTION 
In this first chapter I give a brief presentation of the central problem considered in this 
study. I also explain the motivation for the research, and present an overview to its 
theoretical approach, objectives and design.· 
The thesis, as a whole, is divided into three parts and consists of eight chapters. Part 
One - the structure and framework of the study - comprises three chapters. The 
theoretical background is presented in chapter 2, followed by the methodological 
issues and the description of the data gathering in chapter 3. Case studies of teachers' 
work are presented in Part Two, which is spread over four chapters. In chapter 4, I 
introduce my own critical action research and its contribution to the research field of 
teacher development, which is at the heart of the study. The descriptions and analysis 
of three teachers' case studies are presented in chapters 5, 6 and 7. Finally, Part Three 
contains a discussion of the results, the conclusions and the suggestions for further 
research- all of which are presented in chapter 8. 
1.1 - MOTIVATION FOR THE RESEARCH 
As someone from a "third world context," the northeastern part of Brazil, the core of 
my concerns is related to helping to create a fairer and better world where each 
person can live with dignity. Unfortunately this is far from being easily realisable as 
things are now. Changing this situation will only be possible through the adoption of 
radical revisions in political, economic and social structures. These would make it 
possible to redefine priorities concerning the creation of employment opportunities, 
the redistribution of incomes, the reduction of disparities between high and very low 
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wage earners and very high income groups and, finally, the allocation of resources to 
social areas such as health and education. However, all this cannot happen overnight. 
People need to demand such changes. To accomplish this, they need to be educated, 
though not, I believe, in a traditional way. They need to be educated to be critical and 
to apply pressure on society to achieve these aims. But, how will it be possible to 
convince a society which has been brought up in and is totally influenced by the · 
existing political and educational systems? This is a "chicken and egg" type of 
dilemma. 
The theory of social reproduction (Bourdieu and Passeron, 1977) considers that 
education reproduces society exactly as it is and that society itself is not interested in 
changing reality. The role played by school in that·reproduction is also explained by 
Althusser (1980). Both explanations constitute very pessimistic views which offer no 
suggestions of how to turn towards a more equitable world. 
However Freire gives us some directions by rejecting two common approaches to 
education (Figueiredo-Cohen and Gastaldo, 1995, p.7). He: 
• rejects the naive idea that education is the driving force to transform 
society and 
• also rejects the notion that education has no transformative power which 
means rejecting the idea that education must wait for society to reach some 
level of transformation for some form of progressive teaching to be 
introduced. 
Thus, in spite of being aware of the limitations of educational practice, educators 
must act within the possibilities which the educational process offers to 
promote critical consciousness and practices of transformation. 
These ideas have been influenced by Gramsci and by Marxist dialectics. 
Although, with Freire, I do not believe in the capacity of education to transform 
society by its own means, as a teacher educator I can see paths by which my ideals 
could come to be. Such possibilities are due to a "cascade effect" that can be exerted 
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by teacher development programmes on classroom improvements. This effect is a 
process by which teachers in an INSET course can become aware of the constraints 
and also of the possibilities to overcome them. As a consequence they can grasp a 
meaningful understanding of the innovations in teaching practice made by their 
teacher educators and so incorporate them in their practice. As can be seen above, the 
inspiration for this study came from my early contact with Freirean ideas. 
I would like to clarify the distinction between the terms 'students" and 'pupils" as 
applied in this study. When I refer to "students" I mean those persons who are 
following initial teacher training or qualified teachers who are following 
INSET/teacher development courses. The term "pupils" refers to children attending 
primary or secondary schools. The exception to the above definition is when quoting 
those authors who use the word student in a general application which could include 
pupils, but of course where it depends on the context of the quotation. 
Research on high levels of cognitive development and on learning processes is 
currently prolific and can make a considerable contribution to the practice of teaching. 
However, from personal experience and from my readings (for example Crawford, 
1995) I know that the results of research do not usually reach practice in classrooms 
and, even when they do, it takes a long time for change to occur. Why is this so? The 
answer to this question is another reason for my developing of this study. I return to 
this issue in chapter 8. 
1.1.1 - The Context of the Study 
I have chosen to develop this work in a Brazilian context as part of a broad project 
called "Projeto Rede para o Desenvolvimento do Ensino de Ciencias, Matematica e 
Educa~ao Ambiental em Pernambuco" (A Network Project for Developing Teaching 
in Science, Mathematics and Environmental Education in Pernambuco ). My research 
group at UFRPE (Rural Federal University of Pernambuco) is one of the contributors 
to this project, which also involves UFPE (Federal University of Pernambuco), UPE 
(State University of Pernambuco ), the State and Municipal Secretaries of Education 
and FUNDAJ (Joaquim Nabuco Institute for Social Research). 
INTRODUCTION 
My lecturing experience for the last ten years has been directly involved in both, initial 
preparation and in-service training of secondary school science and maths teachers. It 
appeared to be a natural progression to concentrate this thesis on working with 
secondary school teachers. 
The venue for this research is Recife, the capital of Pernambuco. Pemambuco is one 
of the major states in the northeast of Brazil and science teaching there is little 
different from other parts of the world: . as elsewhere, there is still an enormous 
disparity between that which is actually achieved in classroom practice and the 
curriculum aims (Krasilchick, 1987) as well as that which is suggested by research 
results. 
1.2 -AN OVERVIEW OF THE THEORETICAL APPROACH 
1.2.1 - Critical Pedagogy or Freirean Approach 
Undoubtedly, Paulo Freire is one of the most important Brazilian educators. He 
developed a method of teaching illiterate adults which has been used since the 1960s 
in several countries, mainly in South America (Brazil, Chile) and Africa (Guinea-
Bissau, Mozambique). In the 1970s, as a consultant to the Office of Education at the 
World Council of Churches in Geneva, he extended his educational influence to Peru, 
Angola, Tanz.ania, Cape Verde, Sao Tome and Principe (Mackie, 1980, p.7). Most 
significant, however, is the fact that he developed a critical pedagogy to awaken 
critical consciousness, a pedagogy that can be used in any context. 
Critical pedagogy considers that traditional educational theory disregards important 
questions related to knowledge, power and domination. Giroux (1988a, p.115) 
explains these issues, and, in the quotation below, he describes the role played by 
domination and the way people can contribute to their own oppression: 
Domination is also expressed in the way in which power, technology, and 
ideology come together to produce knowledge, social relations, and other 
concrete cultural forms that indirectly silence people. It is also found in 
the way in which the oppressed internalise and thus participate in their 
oppression. 
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In fact, the more disguised it is, the more efficiently can domination be exerted, and 
that is the role played by a dominant ideology. This is the reason why it is so 
necessary that a critical pedagogy should reveal reality. 
In spite of sharing very similar backgrounds and experiences, pupils can exhibit very 
diverse world views and behaviour. So, for a critical pedagogy to be developed, it is 
essential for teachers to develop an attitude which takes into account this possibility, 
instead of assuming that life experiences can be inferred automatically from one's 
social background. Thus, only by starting from the experiences that pupils bring to 
schoo~ and being attentive to their life histories and aspirations, can critical educators 
perceive how power and knowledge are used by society to deny the "cultural capital" 
of pupils, . and also how this cultural capital can be translated into a language of 
possibility. Such language of possibilities means a language that can , 
point to new questions and possibilities, and allow educators as 
transformative intellectuals to struggle for the development of schools as 
democratic public spheres (Giroux, 1988a, p.107). It is a discourse that 
creates a new starting point by trying to make hope realizable and despair 
unconvincing (Giroux, 1988a, p.109). 
Thus, pupils' knowledge should be included in the teaching process not only to 
celebrate its presence, but also to allow a critical analysis of the ideologies it contains, 
the representations it utilises, and the underlying social practices it confirms. So, as 
Giroux says (1988a, p.106): 
knowledge and power intersect in a pedagogy of cultural politics to give 
students the opportunity not only to understand more critically who they 
are as part of a wider social formation, but also to help them critically 
appropriate those forms of knowledge that traditionally have been denied 
to them. 
To reach this aim, it is essential to consider both teachers and students as 
transformative intellectuals (Giroux, 19~8a, p.100-101). According to Giroux's 
explanation, the term "transformative intellectual" entails a form of labour in which 
thinking and acting ( or theory and practice) are inextricably related; as such, this form 
offers a counter-ideology to an instrumental pedagogy which separates conception 
from execution and which ignores the specificity of experiences that shape both 
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teacher and student behaviours. Considering all the points presented above, Freire's 
ideas, and my proposals in this study, are not restricted to the "third world" or to the 
contexts of illiteracy or poverty. Indeed, they are.ideas which should be used in most 
contexts where human beings need to rescue their capacity to exert free will. So, in 
any situation where there exist political, intellectual and ideological oppressive 
relationships, Freire's ideas can be used. However, in order to do this, human beings 
need to experience a real freedom of will, and that can only be built within themselves 
in a context of freedom, respect and dialogue; in other words, it needs a democratic 
context. The notion of a democratic context is something that permeates throughout 
the thesis which I describe in a number of chapters to follow in particular in chapter 4. 
Broadly speaking I used it to denote an educational setting which enables pupils' 
critical thinking an ownership of learning. I contrast a democratic stance with an 
autocratic technicist stance within the classroom. 
Applying Freirean critical pedagogy to the many. problems affecting science teacher 
development in Brazil constitutes the starting point of this research. 
1.2.2 - Changes in Oassroom Practice 
In working as a lecturer in teacher education for some 15 years, I have faced 
overwhelming problems in attempting to improve teachers' practice. Over this time I 
have been involved in the teaching of three major courses at undergraduate level and 
one course at post-graduate level each semester, all in teacher education and teacher 
professional development. As a result, I have learnt that during preparatory courses, 
when student teachers do not yet have their own classes, it is very difficult for them to 
think of generating any innovation because they are not aware of real classroom 
problems and, due to the short period for their training, they cannot make changes. 
For example, one of the teachers I interviewed said: 
I think that when we get a university certificate we are not yet well 
prepared Classroom practice challenges us to want more, to learn more, 
and so we return very motivated and so more able to take advantage from 
learning (Rosa; Interview 95) 
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For the reasons stated above I am convinced that if any changes are to be effectively 
brought about in classroom practice then those changes can only be fully appreciated 
and understood by one who has already had some classroom experience. They would 
bring their own experiences and ideas about the problems they encountered in their 
everyday classroom. To change the practice of teachers, some intervention is 
necessary - either by an outsider or by the teachers themselves. This intervention by 
teaching could be in in-service training (INSET •.courses) or a teacher development 
programme. They would be then in a better position to introduce changes to their 
classroom practice. I now describe, in general, the type of INSET I refer to in my 
study. 
One way for secondary science teachers to progress in their careers, in Brazil, is by 
obtaining a post-graduate qualification. These courses are usually offered by 
Universities and vary in type and duration. They can led to a formal post-graduate 
degree such as M.Phil., but the more popular post-graduate qualification sought is 
one obtained after successful completion of a course of 180 or 360 hours duration 
leading to a Diploma. In spite of the teachers paying their own fees for these courses, 
some state schools show encouragement by giving them special paid leave to follow 
such courses: In this thesis when I refer to INSET courses in Brazil, I am referring to 
a course of 180 or 360 hours duration leading to a Diploma. 
My hope is that after following such courses the teacher would be motivated to 
continue research and apply in their respective classrooms, what they have learned. 
The next step then, should be an arrang~ment between school and university to 
conduct critical collaborative action research, very similar to the partnership model of 
research for professional development proposed by Day {1995). 
Returning to teacher development programmes, evidence from many teachers (as 
reported, for example, by Villani and Pacca, 1992) shows that, although they might 
find the information received on such training courses very interesting, teachers do 
not think it feasible to apply it in their classrooms. Why is this so? A major 
assumption of this study is that the results of research on teaching fail to be put into 
practice because teachers do not have a precise idea of what these results are, nor 
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have they themselves had the opportunity to experience what is proposed. Another 
assumption is that teachers do not see the need for change, because they are 
oppressed by the dominant ideology which argues against social transformation, and 
resists moves towards it. 
Teacher professional development in Brazil follows a traditional format where teacher 
educators "teach" and the "receiving" teachers try to absorb the material which is put 
across to them. 
Another important argument in this discussion rests on the nature of change. During 
informal conversations with primary and secondary school science teachers, and with 
colleagues responsible for their training, • I have found that a major obstacle to the 
adoption of innovations in the classroom is teachers' own fear of losing control of the 
class and their insecurity in venturing into new teaching methodologies particularly 
when they feel quite comfortable with the ones they have already evolved. The 
process of change is very difficult. It demands from teachers a clear comprehension of 
the nature of the innovations to be introduced, self-confidence, commitment and 
endeavour. 
Grundy and Hatton (1995), investigating teacher educators' ideological discourses, 
found several ideologies that informed teachers' practice which were different from 
those found by Beyer and Zeichner (1987). Their study also reveals that the prevalent 
trend is towards a conservative ideology rather than towards a socially transformative 
one. This result rings true with my own experience. There is a predominantly 
conservative discourse among teacher educators particularly among those who have 
been teaching for many years. As a result of their study, Grundy and Hatton (1995, 
p.7) suggest: 
That the recognition of multiple conservative discourses allows more 
possibilities for change in teacher education than might be possible if the 
conservative social orientation was understood as a single hegemonic 
ideology. 
The possibilities for change exist because they also found, among teacher educators, a 
willingness to experiment and 
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it is within the commitment to contestation and debate that transformative 
spaces exist (Grundy and Hatton 1995, p.22). 
Lanier and Little (1986, p.534) also agree with this conservative orientation among 
teacher educators: 
The institutional traditions and the structural requirements of teaching 
combine to create a pervasive atmosphere of conservatism and, as 
consequence, teachers educators generally acquire conservative, 
conformist orientations. 
There is a need, then, to help teacher educators to fill, through discussion and 
dialogue, the "empty spaces" in teachers' ideological discourse in order to shape a 
coherent discourse, towards social transformation. I state this because, like Apple 
(1979), Freire and Macedo (1987), Giroux {1988a), Shor (1992) and Freire (1995), I 
do not believe in neutrality in education. Moreover, aiming to act as a 
"transformative intellectual", whose job it is to promote social transformation, I 
cannot be neutral. Consequently, as a teacher educator, I must make clear my political 
convictions, my aims and my assumptions. I have done this in many ways throughout 
my teaching career and its permeates the whole of this thesis. Certainly, I do not 
expect that the teachers, or student teachers, will hold the same political convictions, 
aims and assumptions as I do. In a democratic atmosphere, they should all have an 
equal opportunity to present and argue for or against . the ideas under discussion. 
These ideas might be introduced by myself or by any participant of the group. 
In the literature review in chapter 2, I argue for a growing interest, within and 
between countries, concerning the question of implementation or change in practice. 
Not surprisingly the nature of the problems and many of the successes and failures 
have a great deal in common. As Fullan says (1982, p.x): 
and 
Managing social change is indeed a multivariate business that requires us 
to think of and address more than one factor at a time. 
To get new educational programmes to work in practice has increasingly 
frustrated those involved in education. 
Stallings {1989, p.4) suggests four key points towards teachers' change. They are: 
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• learn by doing-try, evaluate, modify, try again; 
• link prior knowledge to new info~ation; 
• learn by reflecting and solving problems; 
• learn in a supportive environment - share problems and successes. 
Although I agree with the above statements, I think we need to go further if we intend 
to make major changes. The move for change should come from the teachers - they 
must want to change (to own it), not have it set out for them. They should be 
problematised, that is, encouraged to ask their own questions, to "reflect on the lives 
they lead, asking questions to discover their meaning and value" (McLaren and 
Leonard, 1993, p.31) and so be challenged to meet solutions to the obstacles faced. 
Freire names these obstacles limit-situations and they are social and historical rather 
than physical situations. To Freire, 
limit-situations do not create a climate of hopelessness - instead they are 
likely to create a rise of consciousn~ss,. namely a critical perception of 
oneself and of the particular situation in which people are immersed. 
Although people in such situations might think their limitation is an 
insurmountable obstacle to progress, they eventually come to perceive it 
as not (Vaz and Watts, 1996, p.102). 
According to Freire (1972, p.89) such situations are capable of teasing out the 
awareness of one's own limitations together with one's potential. By identifying those 
situations, the teachers can transcend the limit-situations to discover that beyond them 
- and in contradiction with them - lies an untested feasibility (Freire, 1972, p.92). 
This means an undefined idea, something which is not just a utopia but which can 
actually become a reality. 
While it is my conviction that deep changes in classroom practice are scarcely ever 
reached by "outsider-imposition", I propose the Freirean approach to teacher 
development programmes. While I am an outsider I am suggesting a process not a 
fixed solution. They must own the problem and seek their own solution. For me the 
process should be listed as to: 
• be problematised; 
• become aware of the limit situation; 
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• decide to take action; 
• learn by doing-try, evaluate, modify, try again; 
• link prior knowledge to new information; 
• learn by reflecting and solving problems; 
• learn in a supportive environment - share problems and successes; 
• become a transformative agent; and 
• dare to transcend the limits and make real the untested feasibilities. 
There are many educational aspects that should be problematised. For example: the 
social and economic constraints to education, school organisation, the curriculum, the 
quality and context of teaching and learning, and so on. Among these aspects there is 
a crucial one: the quality of pupils' learning. It is crucial for me because making 
transformative intellectuals is a step to change society. This topic is addressed in the 
next section. 
In the developing world, there is a vital need for a basic knowledge of science since 
many aspects of daily life and many decisions involve some aspect of science. For 
example, it is essential that people have an appreciation of the environmental 
implications of their action for the future and there is a need to encourage people to 
examine their own attitudes and to develop values and behaviours which are more 
environmentally sensitive. Science education offers the best opportunities to meet 
both the needs of good education and environmental protection for the future. The 
democratic access to scientific information would allow more people to enter the 
public debate and to have a well informed judgements which will intervene in social 
well-being. The purpose of science education in schools should go beyond the passing 
on of knowledge about science and should introduce pupils to the process of scientific 
enquiry as a means of generating knowledge. According to Gayford (1996), issues 
related to the environment are often controversial ( e.g. global climatic change, 
biodiversity) and open-ended and have political implications. For all these reasons, 
traditional teaching approaches may be inadequate to develop an understanding of the 
causes of the major environmental issues that confront humanity. On the other hand it 
is also essential to appreciate that rather. different methodologies are required to 
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achieve these educational aims compared to the general teaching of scientific 
knowledge or the acquisition of skills. 
This is why 't>roblematisation" should be applied in science education in order to 
promote learner's appropriation of scientific knowledge, a better understanding of the 
world around them and therefore to encourage more committed and responsible 
citizens. 
1.2.3 - Alternative Conceptions in Science Education 
Current research in science education has highlighted the influence exerted by pupils' 
prior knowledge in their understanding of· scientific concepts. Such research results 
have increasingly crept into science teachers' concerns. In a recent review of 
literature, White (1991) summarised the general conclusions reached so far in this 
research field. I have selected some, which seemed to me relevant to the present 
discussion here: 
• students at all levels enter the classroom already holding beliefs relevant to 
the topic to be studied; 
• students' beliefs about scientific principles and natural phenomena often 
differ from the scientists' established beliefs; 
• beliefs resist change but students can exchange an alternative conception 
for the scientists' conception; 
• changes of belief: or resolution· of· contradictions, are usually slow and 
require repeated experiences that favour the final accepted interpretation; 
• teaching that encourages resolution of (the contradiction between) 
alternative conceptions with the scientists' view will include elucidation of 
the students' beliefs, discussion of the beliefs and their implications, and the 
design and execution of events that test the accuracy of the beliefs; 
• people construct their own interpretations of communications and 
experiences; 
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• personal interpretation is determined largely by existing beliefs, which are 
prior constructions; 
• interpretation is often influenced, although not necessarily determined, by 
the interpretations expressed by others - parents, teachers, peers, texts, and 
other media. 
These results point to the relevance of understanding the ways in which students 
learn, the influence of their prior knowledge on their understanding of scientific 
concepts and the importance of researching how to produce conceptual changes. As 
stated by Bell and Gilbert (1996, p.44): 
Constructivism has enabled a powerful and fruitful research programme in 
science education and is an important base for coherent approach to 
teacher development in science education. · 
I talk about constructivism and critical co11$Uctivism at length later in chapter 2. 
The core of the thesis then relates to the emancipation of teachers and learners 
through professional development driven by problematisation and critical construction 
of their knowledge. This is an important issue: by evoking learner's knowledge it is 
possible to utilise this to produce a critical analysis of the ideologies it contains in the 
way proposed by Giroux (1988a) and commented upon on earlier. Although the main 
arena in which I have chosen to explore this is in science education, I believe it is 
generaliseable. 
13-0BJECTIVESOFTHESTUDY 
When I first outlined my project I was interested in answers to questions such as: 
• Why do the results of research ~ cognition development and particularly in 
alternative conceptions, as well as their applications to teaching, rarely 
reach and affect classroom practice? 
• Why is it so difficult to change teachers' practice? 
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In this study, the answers are intended to contribute to an unde!standing of the 
changes needed in teacher development ·programmes,. as well as to reveal some 
hindrances to change. It is possible to re-state these research questions as follows: 
• to what extent can in-service teacher development courses (INSET) rooted 
in approaches to critical pedagogy enable teachers to improve their 
practice? and 
• how deeply can critical action research answer the problem-posing of 
critical pedagogy when dealing with teacher development courses? 
I start from five assumptions: 
• That it is possible to problematise teachers' situations. In this study I intend 
to intervene four times during the project (see points of intervention in 
section 1.4) by problematising with the teachers their performance, their 
results, their understanding and their. changes of practice. Through these 
interventions the teachers will be encouraged towards self-reflection and 
self-appraisal, as well as to improve their critical thinking. 
• It is essential to provide, during the INSET course, opportunities for 
teachers actually to experience methods of teaching, instead of only 
listening to or reading about them. This is important in order to sustain 
their involvement, to facilitate the construction and reconstruction of 
concepts and to encourage consistent behaviour changes. 
• The support given by INSET courses will motivate teachers to design, to 
develop and to test teaching units in which they will apply new approaches. 
In this study the approach followed will be the constructivist one. 
• Where teachers find the results of applying. a constructivist approach in 
their clas~rooms positive during the project, they will feel stimulated to 
introduce these in their everyday classroom practice. So, it will be possible 
to reduce the gap between research advances and practice within schools. 
• The teaching units will, in turn, enable pupils to develop critical thinking. 
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1.4 - DESIGN OF THE STUDY 
In this research I have worked with 11 secondary school science and mathematics 
teachers. All of them are graduate teachers and have undertaken various teacher 
training courses in Biology, Physics, Chemistry and Mathematics. This study has been 
conducted through four "points of inteivention" that characterise three instructional 
inteiventions and one final evaluation as illustrated in figure 1.2. In this figure, I 
present a modified model of that used by Gilbert and Zylbersztajn (1985) and of that 
used by J6fili and Watts (1995). 
The model proposed by Gilbert and Zylbersztajn shows the interaction among the 
"scientist's science" (Ss), the "curricular science" (Sea), the "teacher's science" (ST) 
and "children's science" (SCH) which result in a "student's science" (SsT) and can be 
seen in figure 1.1 
Figure 1.1 - Gilbert and Zylbersztajn model of conceptual framework 
Cwriculum Lesson 
(;;:'\Planing ~~ ~ ►~~~ 
Classroom ~S 
activities ~ C~Y,,, 
The model I propose tries to inteivene in teacher actions by problematising them and 
therefore empowering them to approach th~ curriculum critically and adapt it to meet 
the demands of critical constructivist learning. See figure 1.2. 
The four "points of inteivention" are: 
A) inteivention through INSET course (the first point, when the participants 
could explicate their own understandings about teaching-learning 
processes, exchange experiences with colleagues and come into contact 
with some theories oflearning); 
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B) intervention through critical action research (the second point, when the 
participants could design and develop action research projects, in order to 
test new ideas and evaluate the results); 
C) intervention through critical reflection during a group seminar (the third 
point, when they compare and discuss their results with colleagues during 
presentations of their work); 
D) intervention through self-reflection and critical evaluation during an 
interview (the fourth point, when, sixteen months later, the participants 
were able to discuss and evaluate their experiences, the strengths of the 
changes occurring in their practice and the obstacles they faced during the 
process). 
Teacher's 
prior 
knowledg( 
Figure 1.2 - Model of intervention 
l'Morneldl!" of evalualion 
I Points of intervention 
► Duration of study: 20 months 
Boxes 1, 2 and 3, show the inputs to the programme, which include the prior 
knowledge held by the teachers: 
1) traditional "received wisdom" about teaching and learning or their beliefs; 
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2) teachers' practice or what they have learned from their own classroom 
experience; and, 
3) pupils' perceptions about teaching and learning. 
Finally, five "moments" of evaluation are presented. These evaluations were made 
across the whole process, trying to obtain a i•snapshot" of each teacher and so to 
grasp what changes (if any) have taken place or what evolution has happened in 
teachers' thinking. These "moments" of evaluation are: 
Ml) questionnaire and recorded interview done before the INSET 
. M2) questionnaire applied after the INSET 
M3) questionnaire applied after the Project 
M4) video-taped group evaluation of the whole process during the Seminar 
M5) recorded interview 16 month later 
The programme above owes a lot to the teachers and pupils with whom I worked. 
They have talked freely and were very interactive. The teachers were committed and 
the pupils were on the whole cooperative. 
A general picture of the research, then, is an exploration of an in-service course, 
during which each teacher designed an action-research project, developing approaches 
to the construction of knowledge by pupils in their own classroom. Before the INSET 
course all candidates were interviewed and invited to complete a questionnaire about 
their usual practice in the classroom and their previous knowledge about 
constructivist. My aim was to generate a profile of their levels of knowledge of 
constructivism, their degree of agreement with constructivism, and whether or not 
they normally use constructivist approaches in their everyday classroom work. At the 
end of the INSET course, they were required to answer a second questionnaire. The 
intention being to investigate whether there had been any short-term change in the 
teachers understanding of constructivism. ·Following this, their projects were 
developed over a four to six week period. After that, they were required to answer 
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questionnaire 3. From this, my intention was to collect their impressions about the 
critical action research projects they had developed, and their perceptions of the 
impact of these on their pupils, on the school teaching team, on their classroom 
practice, and whether this kind of improvement is a viable way of implementing 
change. I was also interested in observing any changes in their views of critical 
constructivism and critical thinking. • Fioally, each· teacher reported their results and 
had the opportunity to discuss them and exchange ideas in critical group reflection 
during videotaped seminars. Sixteen months later, they were encouraged towards self-
critical reflection on the whole process in an extended interview. 
Before I describe this research in more detail I need to explore the field research in 
which it is embedded. This is covered in the next chapter. 
CHAPTER2 
THEORETICAL BACKGROUND 
SUMMARY 
2. 0 - INTRODUCTION 
2.1 - CRITICAL APPROACH 
2.1.1-CriticalPedagogy 
2.1.2 - Critical Constructivist Teaching and the contributions from Piaget, Vygotsky 
and Freire 
Piagetian constructivism 
Vygotskian co-constructivism 
Applications of constructivism and co-constructivism into the classrooms 
Constructivist teaching 
Traditional teaching vs. constructivist teaching 
Moving towards critical constructivist teaching 
Critical constructivist learning vs. critical constructivist teaching 
2.2 - COLLABORATIVE CRITICAL ACTION RESEARCH 
2.2.1 - ''Plain" Action research 
2.2.2 - Participatory research in the Brazilian context 
2.2.3 - Critical Action Research 
2.2. 4 - Collaborative Critical Action Research 
2.3-TEACHER PROFESSIONAL DEVELOPMENT AND CURRICULUM 
IMPLEMENTATION 
2. 3.1 - Studies of the Roles Played by Teachers Within Curriculum Implementation 
The role played by teachers' beliefs 
2.3.2 - Studies on the Role Played by Teacher Professional Development Programmes 
Towards Curriculum Implementation 
Teachers' expectations of teacher education programmes 
2.3.3 - Some Important Aspects in Teachers' Development Programmes 
Teacher's reflection about practice 
Teachers' critical thinking and the Freirean approach 
2. 3. 4 - Research on Teacher Professional Development Curriculum in Brazil 
2.3.5 - Change and Innovation in the Teaching Profession 
CHAPTER2 
THEORETICAL BACKGROUND 
2.0 - INTRODUCTION 
In this chapter I identify the research field in which my work is embedded, and explore 
its current background. It involves, initially, the presentation and discussion of critical 
pedagogy ( or a Freirean approach to education); critical constructivist teaching 
(and its comparison with "traditional" and general constructivist teaching); and 
collaborative critical action research (as opposed to "plain'' action research). 
This review also examines research on teacher development, specifically science 
teacher development, in ways that have a bearing on the context in Brazil. I start by 
examining the close relationship between teacher development programmes and 
curriculum implementation in schools, and the roles played by teachers during 
curriculum implementation. Next, I examine aspects I consider important to pay 
attention in teacher development programmes, as suggested by a review of the 
literature. These aspects point to the importance of taking into account teachers' 
beliefs and expectations in the planning and execution of teacher development 
programmes. 
I then highlight some aspects which I understand to be missing in such programmes 
and which I try to provide in this study. For example: (a) teachers' reflection about 
practice; (b) teachers' critical thinking or a Freirean approach to education; ( c) 
collaborative critical action research and ( d) critical constructivist teaching. 
In using the term reflection in this work I have followed Schon (1983), Mezirow 
(1990), Day (1993b) and Hatton and Smith (1995). Reflection involves the following 
elements: being problematised by the teaching situation, seeking to recall a similar 
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strategy for solving a similar problem by thinking through alternative solutions, 
experimenting with it and evaluating the results to reframe the problem. According to 
Collins Cobuild English Language Dictionary (1987, p.1211 :3), reflection means 
slow and deliberate thought about something that involves ideas or 
opinions rather than definite facts. It is also a comment or thought that 
expresses your ideas about something. . 
I explore reflection in further detail later in this chapter. Regarding the diversity of 
terms for the continued training of teachers ( e.g. staff development, teacher 
education, in-service training), I prefer to use teacher development for all kinds of 
in-service teacher education. I do not consider pre-service courses. 
2.1 - CRITICAL APPROACH 
My study is underpinned by three basic points: the critical pedagogy or Freirean 
approach in education, critical constructivist teaching and collaborative critical action 
research. I will now introduce and explore those three aspects. 
2.1.1- Critical Pedagogy 
Paulo Freire is regarded by many social critics as perhaps the most significant 
educational thinker of the twentieth century (Kincheloe, 1993a) and his work has 
often been referred to as "teaching for critical thinking" (Giroux, 1993, p.177). 
Central to his pedagogy is the practice of 'bonscientization': the coming to a 
consciousness of oppression and a commitment to end that oppression (Weiler, 1994). 
In this study I have tried to stimulate conscientization by 'problematising" the 
teachers with whom I worked. 
According to Freire, for education to be dialogical (based on dialogue) as 
well as dialectic (taking into consideration tensions and contradictions), it 
ought to be problematizing. Problematization is the posing of problems by 
the teacher for the purpose of promoting dialogue with students. 
However, problematization is a very peculiar form of problem-posing. To 
problematize is not simply to ask questions. It does involve asking 
questions but in such a way that questions allow the debate to acquire 
momentum, rather than leading it to a deadlock. This process is not aimed 
at simply satisfying the teacher's curiosity, neither is it meant to be a sort 
of quiz game. When the dialogical teacher problematizes a situation or an 
issue for its discussion with students, he/she has to raise thought-
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provoking questions - questions which do not test students' level of 
understanding and knowledge; which instead of defying, challenges them; 
which stimulate them to make use of their understanding and knowledge 
to face what they begin to regard as more than mere valid points; 
questions that are essentially provocative and captivating. As discussed 
earlier, one of the difficulties then is to avoid going down the road that 
leads to guesswork. (Vaz, 1996, p.75). 
The acquisition of strategic knowledge for teaching, therefore, is 
essentially a process of conscientizafao: it involves acquiring an 
awareness of the 'rules of the game', as well as the ability to play with 
these rules. Teachers need to go through this conscientizafao in order to 
develop strategic knowledge in full. (Vaz, 1996, p.107). 
The Freirean philosophy of education has emerged from his concerns with the denial 
to human beings of their basic human rights. This issue, forcefully experienced by 
many people within Northeast Brazil (but also spread over all "third world" countries 
and the "slums" of "first world"), has given support to his philosophy. Motivated by 
his Christian faith, his indignation was built up through his witnessing of injustice. 
Influenced by his readings of Marx, Lukacs, Fromm, Gramsci, Fanon, Memmi, Sartre, 
Kosik, Agnes Heller, M. Ponty, Simone Weil, Arendt, Marcuse (as he mentions in 
Freire, 1992, p.20) and also by Althusser, Aristotle, Bubber, Garaudy, Gerassi, 
Gutierrez, Hebblethwaite, Hegel, Lenin, Mao Tse-Tung, Popper, Rousseau ( as 
pointed out by Taylor, 1993, p.34), Freire began to build an impressive philosophy of 
education. As he said: 
God led me to the people and the people led me to Marx ( ... ) but when I 
met Marx, I continued to meet Christ on the comers of the street - by 
meeting the people (Mackie, 1980, p.126). 
He was strongly influenced by both Marx and his own Christian faith. 
Although his philosophy has emerged from a third world context, it is not restricted to 
it. As he says: 
the concept of the third world is ideological and political, not geographic 
and: 
the so-called "first world" has within it and against it, its own "third 
world". And the third world has its first world, represented by the 
ideology of domination and the power of the ruling classes. The third 
world is, in the last analysis, the world of silence, of oppression, of 
., 
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dependence, of exploitation, of the violence exercised by the ruling classes 
on the oppressed. {Mackie, 1980, p.119) 
Yet, although his philosophy has been driven by his particular interest in ameliorating 
the situation of illiterate adults, it is undoubtedly useful in other applications. For 
Freire, literacy is more than a mechanical issue. By linking literacy to critical 
consciousness he made it a means to liberate people, instead of just an instrument to 
dominate them. As observed by Barnard (1980, p.12) 
To the peasants submerged in the daily business of survival, often not 
consciously aware of oppression since this is synonymous with living, 
freedom has no meaning because the unknown cannot be thought about. 
In this way, Freire's intention is to help people "to find a meaning for freedom by 
giving them the tools to name the world" - in other words, "to become conscious of 
their own oppression and therefore seize the opportunity to change it" (Barnard, 
1980, p.12). 
By considering critical consciousness as a tool for liberating people, and "dialogicity" 
as a way of reaching it, his philosophy can have extended applications in nearly all 
fields of education. 
Oppressive relationships are strongly present at all levels of classroom life. At least 
potentially, schools are a way to "domesticate" pupils or, in other words, a way to 
prepare them to be disciplined and to obey authority without question. With this 
target in mind - most of the time unconsciously - teachers commonly inhibit those 
features of critical thinking which are opposed to the more usual authoritarian or anti-
democratic ethos . 
Education for liberation, as opposed to education for oppression, should be based on 
critical dialogue among free people. Freire (1972, 1976) presupposes that teachers 
and pupils are both "subjects" within the educational process. Such a conception is 
incompatible with a "transmission" or "banking" view of knowledge, where the pupils 
are considered to be the "objects" of the educational process. As Freire {1972, p.59) 
writes: 
The raison d'etre of libertarian education, lies in its drive towards 
reconciliation. Education must begin with the solution of the teacher-
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student contradiction, by reconciling the poles of the contradiction so that 
both are simultaneously teachers and students. 
This solution is not (nor can it be) found in the banking concept. On the 
contrary, banking education maintains and even stimulates the 
contradiction through the following attitudes and practices, which mirror 
oppressive society as a whole: 
a) the teacher teaches and the students are taught; 
b) the teacher knows everything and the students know nothing; 
c) the teacher thinks and the students are thought about; 
d) the teacher talks and the students listen; 
e) the teacher disciplines and the students are disciplined; 
f) the teacher chooses and enforces his or her choice, and the students 
comply; 
g) the teacher acts and the students have the illusion of acting through the 
action of the teacher; 
h) the teacher chooses the program content, and the students (who were 
not consulted) adapt to it; 
i) the teacher confuses the authority of knowledge with his or her own 
professional authority which he or she sets in opposition to the freedom of 
the students; 
j) the teacher is the Subject of the learning process, while the pupils are 
mere objects. 
Mezirow (1990, p. 359) argues that: 
It is not that some adults are inherently incapable of thinking abstractly, 
becoming critically reflective, or making reflective judgements. It is only 
that they have not learned how to think in these ways. Many are socialized 
in subcultures - including those of schools that place little or no value on 
such ways of knowing. 
The big issue is that 'while it may be true that children have to learn the rules before 
they can become critically reflective oftheni"(Mezirow, 1990, p.359) school does not 
teach how to think critically. According to him, reclaiming reflection for 
transformative learning is the aim of emancipatory education. 
In that way, teachers, as intellectuals who supposedly hold some responsibility as 
cultural guardians, should then begin to play a role in stimulating their own and their 
pupils' critical thinking. Their role is to act as an agent of social and intellectual 
transformation and to provide pupils with a "language of possibilities". 
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Thus, critical pedagogy is committed to revealing how domination and oppression are 
produced within schools, and to enhancing the political nature of schooling. This 
should be done in opposition to the educational traditionalist, who considers schools 
exclusively as instructional venues. In this case it denies the political role played by 
school in reproducing and legitimating the capitalist ideology. Studies by Bowles and 
Gintis {1976), Bourdieu and Passeron {1977), Althusser {1980), Giroux {1988a) and 
Cunha {1989), demonstrate clearly the role played by the school system in that 
reproduction. 
If critical thinking is to blossom inside a democratic atmosphere it is necessary to 
rebuild teachers' own philosophical stance and, consequently, their classroom practice. 
It is also necessary to re-educate pupils and parents in order to involve them in such a 
new process, though this final act is not an object of this study. 
Another aspect that I would like to consider is the close relationship between 
knowledge and power. As explored by Foucault (1980), the division of labour 
between the scientists (whose task it is to know), the representative of the state 
(whose task it is to take decisions) and the people (who are the object of knowledge 
and decisions) shows clearly that knowledge is seen as a source of power. Who does 
not know does not hold power. Given that I assume this perspective, in my view, 
critical pedagogy is strongly linked to a critical constructivist view of teaching and 
learning which looks to help students towards appropriation of knowledge and, as a 
result, their empowerment. The concept of empowerment, indeed always present in 
Freire's approach to education, encompasses the importance of making education 
meaningful, so as to make it critical and, consequently, emancipatory. 
Since I believe that there is a strong link between the processes of teaching and 
learning, I think critical constructivist teachers must consider the way pupils learn. 
Therefore, I suggest the use of a critical constructivist approach in all teacher 
development programmes. Through being subjected to this approach, teachers could 
become more sensitive and understanding of pupils' conceptual processes. In fact, this 
is what I try to do to with the teachers: problematise, become aware of the limit 
situation, decide to take action, learn by doing - try, evaluate, modify, try again, link 
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prior knowledge to new information, learn by reflecting and solving problems, learn in 
a supportive environment - share problems and successes, become a transformative 
agent and dare to transcend the limits and make real the untested feasibilities. Thus, 
they must try to do the same with their pupils: 
• problematise; 
• lead into action; 
• help evaluate/reflect on action; 
• empower; 
• provide a language of possibilities; and 
• foster as agents of transformation. 
2.1.2 - Critical Constmctivist Teaching and the contributions from Piaget, 
Vygotsky and Freire 
Piagetian constmctivism 
According to Macedo, L. (1994, p. XVI) the word constructivism is not classically 
part of Piaget's work. Although Piaget wrote systematically on epistemology for 60 
years the word constructivism only appeared in his work in the last 20 of these. 
Constructivist epistemology was formulated by Piaget (1967) during the latter period 
of his life when he was collaborating with many authors working in many areas of 
scientific knowledge. It is, therefore, a 'late" Piagetian term ot: which reflects a 
change of course in his work. Many 'Piagetians" do not accept Piaget's 
"constructivist phase". 
The clinical method developed by Piaget aims to describe the child's ways of thinking 
about a large number of questions using observation, experimentation and interviews 
with open questions. Such descriptions indicate the sequence of steps necessary for 
the child to progress from a simple interaction to a radically more complex one, in 
order to solve a given problem. That is to say, it aims to specify the various stages in a 
child's way of interacting with a particular situation. 
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Piaget and his collaborators made it possible to obtain an inventory of how children 
pass from one stage to the next, and the reason for the existence of different stages in 
the construction of knowledge. 
Children and their development constitute educational concerns, concerns which are 
not only Piaget's. There are, however, some significant differences in the methods 
used to evaluate this development, and in the emphasis given between a theoretical 
approach - in Piaget's case - and a practical approach - in the case of classroom 
education. 
Piaget's perspective on child development is epistemological rather than psychological 
or pedagogical. That is to say his attention was focused on the comprehension of the 
origin, nature and limits of knowledge. In other words, Piaget's fundamental concern 
was the problem of knowledge and its construction, as a result of the child's 
interaction with objects or people. While epistemological and theoretical, it enabled 
him to describe the levels of development in the most minute detail. Education, on the 
other hand, is concerned with the practical business of promoting the child's learning 
as a result of a practical pedagogy. 
Vygotskian co-constructivism 
Vygotsky' s work does not offer a well structured theory about the diversity of themes 
to which he dedicated himself; this is because he died so young - when he was just 37. 
His work inspires rather than organises, and is therefore, a reflection on the way 
human beings' function and on the development of research related to pedagogical 
practice. 
Like Piaget, he dedicated himself to the study of development but, unlike Piaget, he 
emphasised consistently a social and historical approach to human development. This 
means he was convinced that individuals experience decisive influences from their 
social environment in their psychological development. Valsiner (1993) confirms this 
point, when he says Vygotsky' s work is based on the idea that new forms emerge in 
the human psyche under social influences. 
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Vygotsky' s work had strong Marxist inspiration, regarding society and human beings 
as complex systems constantly being submitted to changing processes. He therefore 
rejected the static perspective inherited from the history of the Western social 
sciences. No culture or society exists in an immutable state (Valsiner, 1993). 
The static-dynamic dialectics of society can be easily made explicit by an observation 
of facts - historic or day-to-day ones. Sometimes, a society seems to remain for a long 
time in an immutable state and we are tempted to describe it as stable. Then, 
suddenly, social processes get disturbed and a new form of· social organisation 
appears from the ruins of the past social structure. Such new forms may be 
temporarily stable but they in tum will disintegrate and reorganise themselves. 
Children often develop in an unpredictable way in the view of parents, teachers and 
politicians, all of whom, or almost all, do their best to encourage the younger 
generation's approval of their world view. But, as history shows, their efforts are, to a 
large extent, worthless - for the next generation builds up its own way of 
understanding the world which, while partially agreeing with their parents', diverges 
from it in a meaningful and innovative manner. 
In his work, Vygotsky also tried to overcome the limitations of both experimental and 
mental psychology. While the first, related to natural sciences, tries to explain 
elementary sensory and reflexive processes by subdividing complex processes into 
smaller parts to facilitate analysis, the second is closer to philosophy and the human 
sciences. However, though focusing on the human being's more complex functions, 
mental psychology has not succeeded in producing descriptions of such complex 
processes in scientifically acceptable terms. A synthesis between these two trends was 
proposed to overcome the impasse. Here, it is worth pointing out the Vygotskian 
concept of synthesis, that means not just a simple juxtaposition of two elements, but 
the emergence of something new, which did not exist before. The generation of this 
new component is made viable through interaction between known elements in a 
qualitative process of transformation. His approach tries also to integrate the human 
being as body and mind, as biological and social individual, as a member of the human 
race taking part in a historical process (Oliveira, 1993). 
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Thus, his theory is supported by the contribution of three basic assumptions: 
• psychological functions have a biological base, for they are products of 
cerebral activity. 
• psychological operations are based upon social relations between the 
individual and the exterior world, and they develop in a historical process; 
• the man-world relation is mediated by symbolic systems. 
Vygotsky is concerned with the superior psychological functions. Those functions -
consciously controlled action, voluntary attention, active memorisation, abstract 
thinking, intentional behaviour, and the individual's freedom to decide 
according to the situation - are typical of human beings and are mediated by 
symbolic processes. 
According to Vygotsky, imitation is not a mere copy of a pattern, but an individual 
recreation of what is observed of other people. Unlike a mechanical act, imitation is 
an opportunity to perform actions that are beyond one's own capacity - thus 
contributing to one's development (Oliveira, 1993, p. 63). The possibility of 
modifying somebody's performance through the interference of another person is 
fundamental to the zone of proximal development. However, the capacity for taking 
advantage of other people's collaboration will only occur at a certain developmental 
level. In other words, a one year-old child.will not be able to tie its shoelaces even 
with an other person's help. 
I want also to note the similarity between the research methodology of Vygotsky and 
his collaborators and that of action research. Instead of acting only as observers, they 
acted as active elements in a situation involving social interaction, problematising the 
topic and questioning their answers to observe how another person's interference 
would affect their performance. This is similar to action research in that the researcher 
interacts with the researched in order to improve the situation under study. 
A critique of Piaget and Vygotsky 
As concisely expressed by Arib and Hesse (1986, p.176), people "construct" 
conceptual frameworks of the natural and social world in a complex feedback process, 
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in which theoretical models and sensory input are assimilated and accommodated in a 
self-modifying sequence of prediction and test. This is a perspective which views 
knowledge as organised into, and by, conceptual frameworks - explanatory 
frameworks which are constructed and, in turn, serve as interpretative lenses for the 
understanding of phenomena and experiences (Watzlawick, 1984). 
As a broad principle, constructivism presupposes that knowledge is constructed 
actively by the individual via interaction with objects - according to some 
interpretations of Piaget's work - and social interaction according to Vygotsky 
(1978). Nevertheless, in Vygotsky this co-construction is where other people perform 
an important role to their intellectual development, as can be seen in the next section. 
In spite of the fact that Piaget and Vygotsky shared some beliefs - for example, that 
development constitutes a dialectical process and that children are cognitively active 
in the processes of imitating models in their social world (Tudge and Winterhofl: 
1993) - they diverge in their emphasis on other aspects. I would like to point out and 
critique three of these divergent aspects. In general terms, these particular aspects are: 
(i) Piaget's belief that development must precede learning and Vygotsky's 
assertion "that the development process lags behind the learning process" 
(Vygotsky, 1978) 
(ii) Piaget's emphasis on the child's activity with the physical and logic-
mathematical world and Vygotsky's stress on the role of social factors in 
development; 
(iii) Piaget's stress on the importance of peer interactions (horizontal) and 
Vygotsky's emphasis on the adult-child interaction (vertical). 
(i) Learning vs. development 
Vygotskyan studies show us that problems related to the teaching-learning process 
cannot be resolved without an analysis of the learning-development relationship 
(Rogoff and Wertsch, 1984). Vygotsky (1978) says that, in the same way that 
learning, in some areas, can contribute to the transformation or to the organisation of 
other areas of thinking, it can also follow a maturational process, or precede this and 
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accelerate its progress. This idea revolutionised the notion that learning processes are 
limited by biological developments that depend on individual maturational process and 
cannot be accelerated, or, in other words, cannot be decisively influenced by the 
environment (school, teaching). In my work I want to accelerate pupils' thinking in 
many different ways not just the cognitive development that relates to their biological 
development, nor simply to accelerate their integration among peers. I want also to 
accelerate their critical understanding of society: the constraints it imposes and the 
possibilities of overcome them. 
(ii) Individual vs. social 
Piaget's emphasis is on individual interaction while Vygotsky's stress is on social 
interaction. Piaget's belief that children are like scientists, working on the physical, 
logical and mathematical material of their world to make sense of reality, by no means 
precludes a concern with the role of the social world. This is just a question of 
emphasis. 
Children's mental age is traditionally defined by the tasks they are able to do for 
themselves. Vygotsky has named this capability the zone of actual development. 
Extending this concept, Vygotsky says that tasks that children cannot perform alone 
yet, but can do if helped by their peers, sets their zone of potential development. 
Finally, he has suggested that there is a zone between the zone of actual development 
(mastered functions) and the zone of potential development (functions in process) 
which is named zone of proximal development. Improving his theory, Vygotsky tries 
to demonstrate the effectiveness of social interaction in developing higher mental 
functions like: voluntary memory, selective attention and logical thinking. Besides this 
Vygotsky's theory points to the fact that the zone of proximal development could be 
stimulated by school learning, and so could put into motion internal development 
processes that act only by interaction between children and other persons in their 
environment. Internalised, these acts become independent acquisitions of the child's 
development. Thus, the more relevant aspect of school learning may be the fact of 
creating the zone of proximal development (Boneti, 1986). 
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Perhaps because Vygotsky died so young he did not explore a political critique of the 
place of his work in the classroom. However, his model of social interaction should be 
seriously considered with reference to a critical constructivist approach because it can 
bring important contributions to classroom practice. 
(iii) Horizontal and vertical interactions 
Finally, the proposal of Inagaki and Hatano (1983) should be considered in the same 
context. They suggest a model that tries to synthesise contributions from Piaget and 
from Vygotsky, analysing the role of social interactions among peers in the learning 
process. Further, they enhance the role played by horizontal interactions ( among 
peers), considering that knowledge integration is stronger when children are asked to 
defend their point of view. This happens more naturally when children try to convince 
their peers. Children tend to be more critical when discussing with peers than with 
teachers because they tend to accept adults' opinions more passively. This study 
proposes an "acquisition of integrated knowledge through classroom discussions" and 
tries to increase adult participation in more than simply organising conditions for 
children's work. It suggests that teachers should adopt, when necessary, the role of an 
older peer, helping pupils to increase learning when peers arrive at an impasse, giving 
examples ( or counter-examples) that stimulate thinking. In particular the teacher 
should be an older peer who has an awareness or 'bonscientization" of wider political 
issues to stimulate critical thinking. 
Moving towards critical contructivism 
Next I would like to explore further my interpretation of Vygotskian and Freirean 
approaches to show their complementary features in shaping critical constructivist 
teaching. 
As explained by Hatano (1993) it is possible (and, I would add, indeed desirable) to 
become Vygotskian and still remain constructivist. By examining a wide range of 
research, Hatano illustrates aspects of a Vygotskian approach as used by Cobb, 
Wood, and Yackel (1993) in the case of school mathematics: 
33 
THEORETICAL BACKGROUND 
• doing mathematics is a social activity as well as an individual 
construction activity because the social norms of the classroom 
constrain pupils' mathematical actions and constructions; 
• the teacher has an important role to play in establishing classroom 
norms that encourage active construction of mathematical 
knowledge; 
• instructional processes are institutionally constrained. For example, 
what occurs in the mathematics class is strongly influenced by the 
role our society assigns to schooling or mathematics, though, as the 
authors emphasize, innovative mathematics instruction may alter 
some institutional constraints. (Hatano, 1993 p.159) 
Nevertheless, Hatano (1993) considers that Cobb, Wood, and Yackel's (1993) 
approach is still constructivist because: 
• they consider learning as active construction; 
• their instructional procedure was small groupworks and involved 
numerous horizontal interactions; 
• their goal is for pupils to articulate their own understandings; 
• pupils are considered active and spontaneous learners. 
Thus, he suggests a radical extension of the Vygotskian conception. That is, the idea 
that 
knowledge is constructed by learners themselves under a variety of socio-
cultural constraints, which encourages educators to search for alternatives 
to didactic teaching. (Hatano, 1993, p.155). 
Hatano attacks ( and, in my view demolishes) the rigid division between social and 
individual construction of knowledge by stressing the advantages of adopting a more 
flexible and interchangeable feature: 
To argue that knowledge is individually constructed is not to ignore the 
role of other people in the process of construction. Similarly, emphasising 
the role played by interactions with peers and artefacts in pupils' 
construction of knowledge does not mean that guidance by the teacher is 
not critical (my emphasis) (Hatano, 1993, p.163). 
Hatano' s use of the term critical in the quotation above means to be crucial and does 
not have the same meaning I have been using throughout the rest of my thesis. Once 
more this reinforces the teacher's role in the pupil's construction of knowledge and 
the importance of the social context. In the later features of a Vygotskian approach 
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the dialectic of change is clear: classrooms are influenced by society but, at the same 
time, can influence it. 
As a conclusion he states: 
If we want to establish a generally acceptable conception or theory of 
knowledge acquisition there should be much more dialogue ( or polilogue) 
among theories or research programs. This practice may lead us to 
attempt to strengthen one theory by incorporating insights from another, 
which is sometimes considered "problematic". (Hatano, 1993, p.163-164) 
At the end he adds: 
it may not be problematic if those insights are harmoniously integrated 
into the whole ofVygotskian theory (Hatano, 1993, p.164). 
Freire and Vygotsky's understanding of the role played by education in the 
development of people is underpinned by their shared concern with the full 
development of those people, the Marxist bases, the constructivist approach, the 
importance of the social context and the steadfast belief in the nature of human 
beings. As Tudge (1990, p. 157) - a strong Vygotskian - says: 
Collaboration with another person, either an adult or a more competent 
peer, in the zone of proximal development thus leads to development in 
culturally appropriate ways. This conception is not teleological in the 
sense of some universal end point of development, but it may be in the 
more relative sense that the preexisting social world, embodied in the 
adult or more competent peer, is the goal to which development leads 
(my emphasis). 
The quotation above shows how I see the convergence between Freire's and 
Vygotsky's ideas about direction. Both agree to reject the idea of undirected learning. 
The very learning process must be led by teachers to reach their desired aim. In both 
cases the aim must be the full development of the person, be it in the context of adult 
illiteracy or oppression (Freire), or in the context of handicapped children (Vygotsky). 
When the educator assumes that pupils cannot learn some skill or topic, be it because 
they are still not fully mature or because they are handicapped or illiterate, the 
tendency can be towards neglecting those pupils. This was obseived by Schneider 
(1974), by studying children with special needs in conventional classrooms, and by 
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Cunha (1989), when he suggested that a "deficiency" can be produced or reinforced 
by schooling. Tudge (1990, p.157-158) suggests the same: 
Vygotsky mentioned that when mentally retarded children are not exposed 
to abstract thought in their schooling (because they are supposedly 
capable only of concrete thinking) the result will be a "suppressing ( of) 
the rudiments of any abstract thought that such children still have" (1978, 
p.9). 
"Here not only is there no development, but those forces in the child 
which would subsequently have helped him enter life become 
systematically atrophied" (Tudge, in press). 
Applications of constructivism and co-constructivism into the classrooms 
Since 1979 there have been an explosion of research and development on 
constructivism in the classroom around the world. There have been numerous 
catalogues ( e.g. Driver et al 1994; Pfund and Duit, 1994) and many reviews of this 
work (e.g. Tobin 1993; Carmichael et al, 1990). There is a wide range of applications 
of constructivism in learning so that, for example, Tobin's book (1993) presents 
studies on teaching and learning of science and maths, construction of knowledge and 
group learning (Linn and Burbules ); the role of negotiation in maths learning 
(Wheatley); understanding children's maths (Confrey); constructivism as potential 
learning opportunities in middle grade maths (Jakubowski) and secondary science 
teachers constructivist practice (Gallagher). Elsewhere there have also been studies on 
constructivist perspectives on teacher learning and change (Tobin 1993; Peterman 
1993; Russell, 1993; Shaw and Etchberger, 1993; Taylor, 1993). For instance, Brass 
and Duke, Brass and Jobling, and Brass and Rudd (1994) report accounts in which 
three primary school teachers, in three different schools, applied a constructivist 
approach in teaching a science topic. A further example is Scott et al (1994) who 
discuss a case study of teaching and learning chemical change from a constructivist 
perspective. 
There are also numerous applications of co-constructivism in classrooms. I classify 
these works into three groups: 
• general classroom use ofVygotsky's work; 
• uses ofVygotsky in science and maths education; 
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• uses of Vygotsky with teachers. 
Edwards and Mercer (1990) examined how classroom discussion carries classroom 
knowledge and state that "a successful educational process is one which transfers 
competence to the learner'' and, although the major components of the teacher-pupil 
learning process they present are based on Vygotsky' s ideas, they conclude that "it is 
almost as· if formal education, for most pupils, is designed to prevent that from 
happening". Tudge (1990) is an example of the general classroom use of Vygotsky 
to maximise learning from peers. He examines the effects of collaborating between 
peers because he recognises this is more complex than that which is implied by typical 
conceptions of the Zone of Proximal Development. Instances of mediation or guided 
participation can be found at: Rogoff and Garden (1986) who propose steps to be 
followed in a process of guided participation; Martin (1990) who has utilised video to 
mediate science lessons; and Rogoff (1990) who focuses on children's participation in 
cultural activities beyond their competence through the guid~ce of adults. With 
reference to group interaction Bennett and Dunne (1990), have researched the 
impact of changing classroom grouping practices, from those requiring individual to 
those requiring co-operative group interaction; Bennett (1994, p.50) observes an 
increasing "interest in the use of co-operative groups as effective learning contexts in 
classrooms"; Kutnick (1994, p.31) considers that "the potential and actual use of 
grouping in the classroom is very complex but can bring many learning and social 
benefits to the classroom". Barbosa (1996) conducted her study in classrooms where 
social interaction among peers contributed to promote conceptual change. In her 
study the pupils who interacted in groupwork had a better grasp of the topic than the 
pupils who did not interact. 
Vygotsky has also been used in science and maths education so that Howe (1996, 
p.48) for example considers some questions raised by the theoretical and practical 
work that has extended Vygotsky' s research, and suggests that "answers to these 
questions could have a significant impact on the direction of science education for 
children". Cobb et al (1993) incorporate Vygotsky's ideas to take into account the 
social nature of the classroom in order to understand how children learn mathematics. 
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Vygotsky has also been used with teachers. For instance Moll and Whitmore (1993) 
highlight issues about teaching that further expand Vygotskian formulations. 
Gallimore and Tharp (1990) suggest a neo-Vygotskian approach to teaching practice. 
Moll and Greenberg (1990) research new approaches to support teaching practice by 
using the concept of mediation. O'Loughlin (1992) and Howe (1996) have suggested 
that educators adopt socio-cultural perspectives. Finally, Garnier et al (1996) 
collected studies from Russian, French, Canadian and Brazilian educators which 
examine socio-constructivist perspectives within Russian and Western schools after 
Vygotsky and Piaget. The first part of the book presents research on teaching based 
upon socio-constructivist perspectives, on knowledge areas such as maths (Laborde), 
and physics (Johsua and Dupin). In the second part of the book, they present some 
psycho-pedagogic post-Vygotskian researches developed in Russia (Polivanova and 
Rubtsov, among others). 
From the quoted literature review above, I conclude that there is an increasing interest 
in applying ideas inspired by constructivism and particularly by Vygotsky' s work ( co-
constructivism) to classroom practice. Some of Vygotsky' s ideas present particular 
interest to education. First, there is the conviction that, in the learning-development 
dialectical relationship, learning processes encourage development processes. 
Therefore, schools will be contributing to pupils' cognitive development by giving 
them opportunities to learn. At this point, Vygotsky's theory restores the teacher's 
crucial role as a mediator between the culture of his or her social group and the 
pupils' background. Another important aspect is that of understanding the 
individual's general development beyond his or her present level of actual 
development. This means that teachers must not only detect pupils' zone of actual 
development but, more importantly, work with them in their zone of proximal 
development - stimulating social interaction since this has great relevance to power 
learning. 
However, very few of these studies illustrate the development of critical thinking in 
pupils and teachers. I return to these issues for teachers later. In the next sections I 
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explore the movement from "constructivist teaching" to "critical constructivist 
teaching". 
Constructivist teaching 
In a constructivist approach it is the teacher's duty to provide an environment within 
which pupils can recognise and reflect upon their own ideas, accepting that other 
people might hold different but equally valid points of view, and where they can 
evaluate the usefulness of these ideas in comparison with theories presented by the 
teacher. Actually, the development of respect for others and the capacity for dialogue 
is one of the keystones ofFreirean thinking (Taylor, 1993). Thus, it is important for 
children to discuss ideas in all lessons and this is very true in science (Bentley and 
Watts, 1992). 
Thinking about their own · ideas helps pupils become aware of their "alternative 
conceptions" (Driver et al, 1994) or "informal ideas" in science (Black and Lucas, 
1993). Since early Piagetian' studies, much research has been done around the world, 
exploring children's ideas in science (Driver, Guesne and Tiberghien, 1985; Holding, 
1985; Furnham, 1992; Driver, et al, 1994). Current research also studies how to 
promote conceptual change among pupils at all levels (Driver at al, 1994; Tobin, 1993 
and Fenshan et al, 1994). 
Thus, within a constructivist perspective, the teacher should stimulate the pupil to 
explicate his or her own ideas, encouraging him or her to compare them with accepted 
scientific knowledge and look for links between the two. This comparison is 
important in order to elucidate "informal ideas" and restructure them in a different 
form, which represents a qualitative leap in understanding. The comparison also helps 
the pupil to develop the capacity for analysis. In other words, the new knowledge is 
not learnt mechanically but actively built up by the pupil, who is the "subject", rather 
than the object, of the act oflearning. As I have already argued, I want to go further-
so that pupils develop critical analysis which goes beyond just the intellectual and the 
immediate social to include political and philosophical dimensions. 
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Being aware of the pupils' prior concepts enables the teacher to plan strategies for 
reconstructing them via the use of counter-examples or problem situations for them to 
confront. This confrontation can often bring about a rupture in the knowledge of the 
pupil (Delizoicov, 1991), causing imbalances which can push the pupil forwards in the 
attempt to restore balance. There is, however, also the possibility that the process of 
identifying spontaneous concepts may, instead of removing them, function as a 
reminder and contribute towards reinforcing them. Solomon (1993) gives an example 
which illustrates that socially constructed knowledge can also contribute, although 
temporally, towards reinforcing spontaneous concepts whilst children are willing to 
reach a consensus and can easily move towards the majority ideas. In that case the 
teacher's guidance is crucial. 
In short, to make the learning process more effective, the teacher should plan lessons 
taking into account both the way in which pupils learn and the prior concepts that 
they hold. Piaget's studies are of fundamental importance in unequivocally 
demonstrating the differences between a child's reasoning, in its various stages, and 
the reasoning of an adult (formal operations). Many teachers, not understanding this 
difference in thinking, employ totally inadequate strategies which, instead of 
facilitating the progress to a higher level of knowledge, lead pupils to superimpose a 
new concept onto the spontaneous one, just for the purpose of school tests. In 
everyday life, the child continues to use the spontaneous concepts which better 
translate his or her vision of the world. The final responsibility for learning should be 
that of the pupils themselves, the teacher's task being to encourage them to verbalise 
their ideas and help them to become aware of their own learning process (F ensham, 
1994) so that they can relate their previous experiences to the situation under study. A 
good example of this is the structure of a ·lesson presented by Scott (1987), which 
contemplates: Orientation - Elicitation - Restructuring ideas - Application - Review. 
This focus differs from "traditional teaching methods" in establishing a structured 
group of teaching activities designed to enable the construction/reconstruction of 
knowledge by the pupil. So, it is not sufficient just to provide an appropriate 
environment within the classroom, to stimulate pupils' participation, put questions to 
them, ask for and supply examples, answer questions, propose and carry out 
40 
THEORETICAL BACKGROUND 
experiments, discuss results, contextualise, and enable the pupils to become aware of 
their prior knowledge, in an isolated context. A good constructivist teacher should 
provide all these components in a coherent form. 
Constructivist teaching resonates with questioning: whether it be to understand pupils' 
thinking or to promote conceptual learning. Nearly all research in the area of 
classroom questioning has focused on teachers. For example there are a large number 
of studies on teachers' questioning (Mizukami, 1986; Candau, 1988; Whitby, 1990). 
There are also more recent studies (Watts and Alsop, 1995) concerned with exploring 
pupils' questions. 
I can see that these two approaches can complement each other. By analysing pupils' 
questions, projects such as Questcup (Watts and Alsop, 1996) can produce the tools 
for preparing teachers to answer the pupils' questioning. Furthermore, probing pupils' 
questioning is another way to diagnose their state of thinking, "areas of understanding 
and incomprehension" (Watts and Alsop, 1995, p.94). 
Another aspect that should also be considered is the influence exerted by informal 
sources of knowledge. Lucas (1993) argues that there is now sufficient evidence to 
show that pupils make connections between accidentally encountered ideas (for 
example when watching television or visiting museums) and further scientific 
explanations. 
Traditional teaching vs. constmctivist teaching 
Some qualities are of great importance to educators and the majority of them are 
present in "traditional" teaching practice. However, there are other aspects to be 
considered in a very constructivist approach to teaching. One of the differences 
between these two lies in the emphasis on prior knowledge given by a constructivist 
approach in seeking to understand pupils' meanings and to "giving them voice". By 
prior knowledge I do not mean the knowledge "learned" during previous lessons but 
the spontaneous ideas brought by pupils into lessons and which are not the same as 
the scientific concepts. Those ideas should be used as a starting point for the building 
of new knowledge in the classroom. Of course, all of us bring a great deal of "life 
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experience" and nobody can be considered as an "empty vessel". Thus, teachers 
should be considerate towards pupils, paying attention to their prior knowledge and 
helping them to make clear to themselves, and to the teacher as well, their beliefs and 
their ways of understanding the world. There is no doubt that it would also be useful 
if teachers could learn from pupils' questions as Commeyras (1995) suggests. This 
does not in any way mean that both teacher and student have the same scientific 
knowledge. Teachers should be able to learn from pupils about how the pupils can 
best learn. This attitude demands wisdom in a Socratic fashion: "I just know that I 
know nothing". Freire (1995, p.19-20) called this attitude being humble, as opposed 
to an "arrogant" response. Wisdom cannot be acquired if teachers are convinced that 
they know everything about what is best for pupils. As suggested by Paley (1979, 
p.105): 
children have much to teach us, if we but stop and listen; and 
the further away the teacher is from the child's cultural or temperamental 
background, the more likely it is that the wrong question will be asked 
(Paley, 1979, pJCTV). 
It would be better if teachers' vanity allowed them to ask students this question and if 
teachers could understand that people do learn all the time from each other and from 
life, in short, that we are all always learners. 
I am conscious that this is not easy. It is important that teachers comprehend this 
because it must not be confused with a laisse-faire approach. The teachers' role is, in 
fact, to enact their own agenda ( see pages 10 and 11) and to help pupils to perceive 
the incongruity and gaps in their understanding. To do that, teachers have to be 
considerate to pupils - ideally a consideration which is mutuall Nevertheless, 
consideration is not something imposed from the top down. Rather, it should be 
something obtained, offered to the teacher by pupils who can recognise that he or she 
deserves it. Thus, the composite role of the critical constructivist teacher is to enact 
their agenda and also consider that: 
• the pupil's prior knowledge is important and highly relevant to the teaching 
process; 
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• the role of the teacher is to help the pupil construct his or her own 
knowledge; 
• these teaching strategies [listed on page 26] are designed to help the pupil 
to adopt new ideas or to integrate them with their prior concepts; 
• any practical work is designed to help the construction of knowledge 
through experience of the real world and social interaction and to enable 
action; 
• practical work involves the construction of links with prior concepts in a 
process of generation, checking and restructuring of ideas: 
• learning involves not only the acquisition and extension of new concepts 
but also their reorganisation and critical analysis; 
• the final responsibility for learning rests with the pupil. 
Another important characteristic of constructivist teaching I suggest is empathy. By 
empathy I mean the skill of being sensitive to pupils' demands, in other words, being 
"available" to pupils. It is also the capacity to listen (with one's heart as well) and to 
understand the pupils' messages. In order to do this, the teacher must be able to "read 
between the lines" of the pupils reactions/responses or questions and extract aspects 
or points that the pupils may not even have grasped. That is to say, teachers must 
respond to pupils in a structured way, in spite of unstructured information being 
received from them. Very often a teacher's question is not answered, not because 
pupils do not know the answer, but because they have not even grasped the substance 
of the question. In such cases teachers must be sufficiently sensitive to realise this and 
to have sufficient humility to learn from the pupils about how to ask clear questions 
that are clear for all pupils and not only for the highest achievers. Teachers also need 
to be reflective and ready to change as necessary. Too often, student lack of interest 
in lessons originates from the fact that topics are not connected, they cannot grasp the 
reason for particular questions, nor perceive how those topics are related to their own 
lives - or, more importantly, how they can use such new knowledge to their own 
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benefit. Teaching is not only transmitting accumulated human knowledge but making 
this meaningful for pupils. 
By being humble, learning from the pupil, reflective and ready to change, then the 
teacher can be in a position to know enough about pupils in order to push them 
towards the zone of proximal development, so, that meaningful learning can take 
place. 
Moving towards critical constructivist teaching 
However, my urge is to go beyond constructivist teaching and, of course, "plain 
traditional" teaching. The kind of teaching I have in mind must also be critical. By 
critical constructivist teaching I mean the kind of teaching where teachers' concerns 
transcend the teaching of mere content knowledge. Their concerns must be for pupils' 
critical thinking, their understanding that life must be improved, that each person 
deseives dignity and happiness and that, finally, it is everybody's duty to struggle for 
this. Thus, critical constructivism implies a commitment to independent thinking and 
common welfare. Such commitment must be coherently present in teachers' conduct 
in order to support their analysis of classroom contexts and their capacity to take 
decisions accordingly. As Freire (1977) says, we should not import ideas but to re-
create them. so: critical constructivist teaching should not be understood as ready-
made recipes to be followed, but as suggestions to be examined by teachers. Such 
criticism is crucial at all levels of education and in my view must be present 
particularly during teacher development programmes because of its cascade effect and 
capacity for dissemination. One example of its utility is to avoid the narrow 
specialities frequently obseived among experts who, as they go deeper into their 
subject, lose a holistic view and cannot perceive the ethical implications of their 
research. An example might be the allopathic medical doctor, who prescribe medicines 
to a patient to cure a specific illness without considering the whole organism. As a 
result, medicine against an infection might attack a sensitive stomach. 
So, I intend attitudes such as: 
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• being aware about what is going on all around (within their community, 
society, world) and revealing how domination and oppression are produced 
within schools; 
• stimulating pupils' critical thinking; 
• introducing critical dialogue among participants; 
• seeking answers to problems posed; 
• posing new questions to be answered in order to improve the practice; 
• making learning meaningful, critical, emancipatory and committed, as 
situations change, to improving human welfare; and 
• being aware that we all have to play our part to make the world better, 
In all, this would mean having a critical reflective stance. If it is present in. 
constructivist teaching, it can become critical constructivist teaching and if it is 
present in action research, this can be upgraded to a critical action research, as well. 
Critical constructivist learning vs. critical constructivist teaching 
According to Matthews (1992), constructivism is at once a theory of science, and one 
of human learning and teaching. But, while constructivism has made its mark on many 
areas of school learning (Driver and Bell, 1986; Fensham, Gunstone and White, 1994, 
etc.), little has up to now, related to the education and professional development of 
teachers (Hand and Treagust, 1994). Even less has surfaced about critical 
constructivism for science teacher education. Nevertheless, both concepts are tightly 
interconnected and the latter should make room for the former. 
What I mean by critical constructivist teaching is that kind of teaching which is 
constantly concerned with contextualising pupils' own conceptual constructions. I link 
this critical constructivist teaching with a stance of basic respect for pupils. In 
addition, then, to the agendas outlined on pages 10-11 and 26, such a stance also 
implies: 
• being receptive (sympathetic), to listen and understand the way pupils 
build, articulate and express their knowledge; 
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• supporting pupils in the expression of their concepts, being aware of this 
process and appreciating one's own and one's colleagues' knowledge; · 
• never deprecating the information brought by pupils; 
• contextualising the teaching by presenting problems for inquiry related to 
key aspects of student's experience, so that pupils can see their own 
thought and language in the study; 
• showing that to know means to be an active subject who questions and 
transforms, and to learn "is to recreate the way we see ourselves, our 
education and our society" (McLaren and Leonard 1993, p.26); 
• encouraging pupils to pose problems and to ask questions; 
• presenting the subject matter not as "theoretical lectures or as facts to 
memorise, but rather as problems posed in student experience and speech, 
for them to work on" (McLaren and Leonard, 1993, p.31 ); 
• leading the class with a democratic learning process as well as with critical 
ideas. "They must affirm themselves without thereby disaffirming the 
students" (Freire and Faundez, 1989, p.34). 
These attitudes do not imply teacher passivity. Teachers have a duty to clarify 
contradictions, gaps and inconsistencies in pupils' thinking and challenge them to 
overcome these. In order to fulfil this task, teachers must be competent in the content 
matter they are responsible for teaching. This kind of teaching means to plan an entire 
process to facilitate pupils' grasp of a new content. As discussed elsewhere (Watts, 
Jofili and Bezerra, 1997 in press), the dichotomy for most classroom teachers, of 
course, is that the responsibility to enact agendas from outside the classroom lies with 
them: societal imperatives and the "intended curriculum" are dominant within the 
educational system world-wide. There are times when teachers must perforce say 
what pupils should do in order to achieve certain aims. The agenda is clear: the 
teacher must know the way to do it. For constructivist teachers, however, it is a 
matter of balance: their range of teaching strategies and techniques must vary across a 
wide spectrum, from overt classroom control to covert conceptual change and back 
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again. While there must be room for input, exposition, explanation, demonstration, 
description, direction, reference, modelling etceteras, the overall balance must be 
towards teaching-as-managing, not teaching-as-telling. 
Yet, according to Glaserfeld (1991), constructivist teaching must not be confused 
with the act of training. The focus of training is on the trainee's performance and 
observable actions and the focus of teaching is on the learner's understanding. 
Besides, Glaserfeld considers that knowledge cannot simply be transferred by the use 
of words because it is a network of conceptual structures which must be individually 
re-constructed. Finally, in spite of teaching being a social activity, he considers 
learning as a private one, in the sense that it has to take place in the student's mind. 
While agreeing with these assertions, I would like to stress that the mediation by 
social interaction constitutes an enormous impulse for learning to take place. 
In different parts of the world, some structures have been developed for both 
constructivist teaching (for example, Northfield and Symington, 1991) and a 
"constructivist curriculum" (Bell, 1991). In her teachers' guide, for example, Bell 
(1993) describes four forms of constructivist relationship between teacher and student 
- "power-on", "power-off'', "power-for" and "power-with". The first is traditional 
teaching (instruction): while the teacher is aware of pupils' prior knowledge, his or her 
own agenda is paramount and pupils are directed to the learning to be done. Power-
ofl: too, is traditional in that it is the reverse of power-on: the teacher ignores 
constructivist learning opportunities and maintains his or her own frameworks for 
classroom interaction. In power-for and power-with, Bell formulates the acceptable 
faces of "enabling teaching", where the teacher works alongside the student, either 
guiding and structuring or (better) democratically learning together with the pupils. 
Bell's guide provides a range of strategies for teachers to achieve these latter forms 
and to change their general approaches to teaching and learning. She suggests that, 
too often, facilitators act as experts with good advice to give, thus "reinforcing the 
expert-novice dichotomy"; in contrast, critical constructivist teaching, whilst leading 
to a human empowerment must act to diminish expert-novice dependencies. 
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After this discussion on critical constructivist teaching, I tum to explore ways of 
developing critical constructivism with the teachers. 
2.2 - COLLABORATIVE CRITICAL ACTION RESEARCH 
2.2.1- "Plain" Action Research 
According to Sanford (1970, as quoted in Carr, 1994) the term "action research" was 
coined by Kurt Lewin in the 1940s. Different to traditional scientific research whose 
task is to describe, understand and explain; action research involves a cycle of 
planning, acting, observing and reflecting (Lewin, 1946). It is seen "as an embodiment / 
of democratic principles in research" because "they have called for a direct 
involvement of practitioners in the design, direction, development and use of 
research" (Robson, 1993, p.439). 
Carr and Kemmis (1986, p.165) consider that action research aims at improvement in 
three areas: 
• the improvement of a practice; 
• the improvement of the understanding of the practice by its practitioners; 
and 
• the improvement of the situation in which the practice takes place. 
They suggest that "as an action research project develops, it is expected that a 
widening circle of those affected by the practice will become involved in the research 
process" (Carr and Kemmis 1986, p.165). 
Elliott (1992, p. 41), reporting his use of action research to help teachers be reflective 
in thinking about their own classroom practice, and introducing some changes, said: 
By the end of the project teachers had clarified, through reflection and 
discussion, a list of principles they believed to be implied by the aim. 
Then, at the teachers' request, theoretical literature trying to 
help teachers link their reflections to a wider body of theory was 
introduced without promoting intellectual dependence. 
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His main aim had been to promote educational change through teacher action. This 
methodology, he suggested, is not to be seen as a set of mechanical procedures and 
standardised techniques but as a cluster of dynamic ideas and principles which 
structure, but do not determine, the search for understanding within the pedagogical 
process. 
The core ofmy concerns as a teacher educator are close to Elliott's (1992, p.15) when 
he states: 
We must treat teachers' education as a reflective practice. 
I would like to go further in my proposal and, for this reason, I suggest a 
collaborative critical action research approach. However, before explaining what I 
mean by collaborative critical action research· I try to clarify the term "participatory 
research" as currently referred to in Brazil. 
2.2.2 - Participatory Research in the Brazilian context 
Participatory research, more commonly known in Brazil as "pesquisa~ao ", has been 
widely disseminated there, mainly at the communal level, where its emphasis on 
liberation and criticism are significant features. It has not, however, been disseminated 
in schools to anything like the same extent. Maybe for this reason there is some 
confusion about the concept of action research in Brazil. I noticed this when I was 
planning the INSET course. Having sent my field research project to the Federal 
Rural University of Pemambuco and informed them that my supervisor was to give a 
lecture on action research, I was asked to invite him to give the same lecture for 
another post-graduate course called "Associativismo". However, the approach to 
action research in "Associativismo" is quite different from that in schools. In 
"Associativismo" it is more related to participatory research. On these grounds, I 
realised that one could not use the same term in both cases. This matter has been 
highlighted by Souza (1988, p.29) who points out that: 
In Latin America no agreement has been reached regarding the 
terminology: action research and participatory research. Both are 
identified as a kind of social research in which knowledge results from a 
reflection regarding action or a search for solutions to the distressing 
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problems of the popular or working class which eventually constitute real 
national problems. 
Thus, for the 
International Council for Adult Education (ICAE), the term participatory 
education was adopted, because it reflects the participation of the 
interested parties - the popular or working classes sectors, intellectuals, 
revolutionary leaders, promoters, left wing parties and allies - in the 
struggle to generate the knowledge necessary for social transformation 
(Souza, 1988, p.31). 
According to Borda (1986, p.125) 
participatory research is a process that combines scientific research and 
political action, whose objective is a social transformation of the social 
reality ( economic and ideological) and the construction of popular power 
for the benefit of everyone. A society is sought, that enables the 
humanisation of all human beings. 
According to Tandon (1988, p.7) 
participatory research attempts to present people as researchers 
themselves in pursuit of answers to the questions of their daily struggle 
and survival. It recognises the need· for an occasional special input of 
expertise and contribution of certain skills, but it rejects the myth of 
professionally trained experts as the only legitimate pursuers of 
knowledge. 
For him, it began with the practice of adult educators in Africa, Asia and Latin 
America and "emphasises the use of knowledge as one of the major bases for power 
and control in our societies". 
The critical feature of action research in Brazil can· be seen, for example, in works 
developed by the Ecumenical Center for Action and Reflection - CEAR - based in Rio 
de Janeiro (O'Gorman, 1990, p.15). 
It is a nucleus of socioeducational facilitators dedicated to challenging 
society, from the base up, to a radical just transformation, so that all 
people might have conditions to exercise the human right of choosing to 
partake in producing and sharing the goods of the earth. 
This work has been developed with urban slum dwellers and landless peasants. As a 
principle, CEAR educators 
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believe that educational pressure in word and action of small groups on all 
levels of society, committed to the liberation of the oppressed by the 
oppressed can make a difference in transformation towards a more just 
world. 
The quotation below clarifies their ideas on enhancing• the .critical features of both 
traditional and popular education: 
In traditional education people at the top of the ladder educate those at 
the bottom so that they can climb a rung or two. In popular education, the 
people at the bottom of society educate· themselves and one another by 
discovering and increasing their lived knowledge, values and history. In 
contrast, popular education is where those who have been kept on the 
fringes of society open up their world to the ones at the top, to see society 
from a distinctive perspective, to make value judgements from a different 
viewpoint, to reread history from another angle, and to take stands that 
will challenge the way things are and affirm the way things could be in a 
just world. While we are active in facilitating community human 
development, much of our time at CEAR is spent listening to and trying 
to put ourselves in the shoes of the base groups in their liberating 
educational process in order to help sensitise other groups in society to 
learn from the marginalized poor. (O'Gorman, 1990, p.17-18). 
In the United Kingdom, United States, Canada and Australia, action research has been 
firmly established in schools. Nevertheless, what has been obseived is a general 
concern for understanding classroom practice but in a repressed, well-behaved way 
that is no threat to the establishment. Kincheloe's {1991, 1994) writings are the 
exception that proves the rule. 
The contrast between these approaches ( critical and non-critical) and that which is 
practised within communities and schools can be best understood by a contextualised 
analysis. As Brazil exists in a third world context, it confronts a different reality from 
first world countries. Poverty, hunger, illiteracy, unemployment, high income 
concentration and lack of an effective welfare state are strong incitements to social 
struggle. The demand for justice gives rise to alternative survival strategies and 
explains the blossoming of critical approaches. 
In the case of developed countries, where major social problems are more or less 
solved, the emphasis rests on improvements to the welfare state. This explains the 
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flourishing of action research projects in schools and also the minor influence of 
critical approaches. 
2.2.3 - Critical Action Research 
Kincheloe (1993b, p.175) argues that "research is a cognitive act, as it teaches us to 
think at a higher level," so he suggests the utilisation of action research in teaching as 
a "pedagogical strategy to help teachers break out of the prison of modernist 
thinking". On this basis he also suggests the critical orientation to research developed 
by Freire (1972), because he (Freire) transforms action research into a stimulus to 
democratic thinking and furthermore into a powerful teaching tool. 
Kincheloe (1993b, p.178-193) considers, too, that critical action research can play 
an important role in the struggle for teacher empowerment by connecting pedagogical 
theory and teaching practice to larger social issues. Thus, the teacher discovers the 
possibility of overcoming those aspects of the social order, which frustrate rational 
change. For Kincheloe, critical action research is also the logical educational 
extension of critical theory and critical constructivism. 
The traditional partnership between researcher and practitioner takes for granted that 
the former must generate knowledge for the latter. In that case, the practitioner is 
usually considered as a technician who is required to absorb, interpret and apply that 
knowledge in a classroom situation (Nicholls, 1997, in press). On the other hand, with 
collaborative research comes the implicit assumption that practitioners and 
researchers can learn from each other and work in collaboration. This collaboration 
can be very useful when the outside researcher helps the inside researcher (the 
teacher) to think about his or her practice. In that case it may be better to use 
problem posing to challenge the teacher. 
Promoting a problem-posing education corresponds to the historical nature of 
human beings by making students also the owners of knowledge (Freire, 1972). It 
involves: 
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• stimulating students to develop the impatience and alertness which 
characterise the appetite for research and invention; 
• demonstrating that democracy ·and freedom are not a denial of high 
academic standards (Freire and Faundez 1989, p.34); 
• encouraging students to pose problems and to ask questions; 
• presenting the subject matter ·not "as theoretical lectures or as facts to 
memorise, but rather as problems posed in student experience and speech, 
for them to work on. In problem-posing, in teaching subject matter 
dialogically, academic material is integrated into student life and thought. 
Students do not simply memorise academic information about biology or 
economics or nursing, but rather face problems from their lives and society 
through the special lens offered by an academic discipline" (McLaren and 
Leonard, 1993, p.31) - In short, being a critical examiner of your 
experience, questioning and interpreting your life and education rather than 
merely walking through them; 
• leading the class with a democratic learning process as well as with critical 
ideas. 
Inside problem-posing dialogue, students reflect on the lives they lead, 
asking questions to discover their meaning and values. They no longer live 
unreflectively in relation to these themes. Their experience now includes a 
self-reflective dimension because of problem posing around generative 
themes from daily life. With dialogic reflection among their peers, they 
gain some critical distance on their conditions and can consider how to 
transform them (McLaren and Leonard 1993, p.31). 
2.2.4 - Collaborative Critical Action Research 
Thus, because my major assumption in this study is that changes are more likely to 
occur if teachers are strongly committed to them, and because my aim is to investigate 
ways to introduce lasting changes within the classroom, I have opted for the 
involvement of teachers in collaborative critical action research. With this 
approach, I feel it is possible to develop teachers' and students' critical awareness as 
well as to empower them. 
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Collaborative critical action research could be an alternative to a "banking" concept of 
education since it implies a process of critical reflection about one's practice and aim 
at improving it. In my view, it constitutes an important tool to help teachers be critical 
in thinking about their own classroom practice and in introducing some changes. 
Linked with teacher education through INSET courses, collaborative critical action 
research can encourage teachers to test ideas under supervision and, indeed, stimulate 
them to become action researchers. 
My present study is an attempt to investigate an alternative way of improving in-
service teacher development programmes by linking Freire's pedagogy for liberation 
through critical thinking and the principles of collaborative critical action research. In 
this study I have challenged teachers to introduce changes in the direction of a critical 
constructivist teaching, instead of using traditional "transmission" approaches. The 
methods and issues of research are always political, so that teacher education is seen 
to be both socially and politically contextualised. I firmly believe that the inclusion of 
collaborative critical action research during in-service teacher development 
programmes will be vital in helping teachers . to start thinking critically about their 
practices. While action research, by itself: provides teachers with the opportunity to 
test some hypotheses and, consequently, to search for improvement in their own 
teaching, I believe that it is also very important to help teachers to boost teachers' 
confidence in order to widen their capacity to listen and accept feedback from pupils 
and other teachers. Crawford (1995) also suggests links between action research and 
the sociocultural approach to psychology which focuses on the connection between 
experiences, knowledge and activity. Such approaches, strongly influenced by 
Vygotsky, concern the ways in which learning and remembering are linked to the 
cultural, historical and political settings in which they occur. This is very much what I 
mean by critical action research. 
The kind of study I propose, despite not having high pretensions as regards 
generalisation is, however, ambitious in its approach to promoting change. Its aim is 
to foster teachers' interest in research and self-reflection. Moreover, by looking to 
involve teachers and students in building up their knowledge, the worries of only 
understanding classroom practice are transc~nded. Furthermore, this approach aims to 
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develop, in every participant involved in the process, a sharpened, critical, democratic 
and contextualised understanding of school as a setting for change. In this way, 
schools can become places of authentic education. As stated by Freire (1977) the 
authentic education is not a process from A to B, neither is it a process of A on B; 
but, a process of A with B with the world playing the role of mediator. 
Thus, they all - teachers and students alike - will be "subjects" of the process of 
constructing their own knowledge. 
The challenges and obstacles to this enterprise are numerous. They encompass 
everything from teachers' insecurity and overloaded schedules to political structures 
which do not accept criticism or determine4 citizens. These are some of the problems 
to be overcome. 
2.3 - TEACHER PROFESSIONAL DEVELOPMENT AND CURRICULUM 
IMPLEMENTATION 
School learning is a very broad and problematic issue and there are certainly many 
different ways of approaching it. One of these would be to focus on learning from the 
point of view of curriculum development; another would be to view it from the 
perspective of curriculum implementation. Both of these are extremely interlinked and 
an examination of the first which disregards the second risks being superficial and, of 
course, unilateral. 
This is borne out by the results of educational research which have highlighted the 
enormous gap between the aims stated for the.curriculum and classroom practice (for 
example Krasilchick, 1987; Cronin-Jones, 1991; Carvalho and Gil-Perez, 1992). Over 
the last few years, the persistence of this gap has reinforced the assumption that 
curriculum improvements alone are not sufficient to reverse problematic issues in 
schools. Alluding to this matter, Connelly and Ben-Peretz (1980) suggest that more 
knowledge about curriculum implementation processes, and how teachers influence 
them, would contribute to research findings actually being used by practitioners. 
Naturally, there are a great number of variables intervening in this matter. On the one 
hand, some educational research has been committed to study the weight which the 
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teacher's perception and beliefs play in the implementation (or not) of curriculum 
proposals (for example see Orpwood, 1985). On the other hand, there has also been 
research on the roles played by teacher development programmes. 
Calderhead (1993, p.17) argues that undergoing research to develop fuller 
conceptualisation of teachers' work is an "extremely problematic task''. He suggests 
the application of"an eclectic exploratory approach to develop the practice", avoiding 
"the inevitable imprisonment in restricted ways of thinking about teaching and 
learning to teach". 
Hargreaves (1994) considers that the treatment given to the teachers in England, 
Wales and in the United States is disrespectful (since they fail to show regards for 
teachers' professionalism) and impractical (since they fail to deal with issues such as: 
the teachers' purpose, the context in which the teachers work, the culture of the 
teaching community, the teachers' personality and the way this affects their teaching): 
the teacher is the ultimate key to educational change and school 
improvement ( ... ) Teachers don't merely deliver the curriculum. They 
develop, define it and reinterpret it too. It is what teachers think, what 
teachers believe and what teachers do at the level of the classroom that 
ultimately shapes the kind of learning that young people get. Growing 
appreciation of this fact is placing working with teachers and 
understanding teaching at the top of our research and improvement 
agendas. (Hargreaves, 1994 p. IX) 
Although some studies have highlighted incongruities even inside the curriculum itself: 
between teaching strategies and the underlying theory (Watts and Bentley, 1986), I do 
not intend to go into this matter here. 
2.3.1 - Studies of the Roles Played by Teachers Within Curriculum 
Implementation 
Many writers have discussed the strong influence exerted by teachers on curriculum 
implementation (for example see Olson, i981; Munby, 1984; Watts and Bentley, 
1986). 
One way for teachers to influence the process is by deciding which topics and 
activities are more suitable for their pupils (Brophy and Good, 1974). This decision is 
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usually affected by factors as, for example, their beliefs about the teaching-learning 
process. Another influential aspect could be how secure they feel about their own 
content knowledge. In this case, teachers can prioritise topics they know best, or even 
those they find most interesting. 
Doyle and Ponder (1977) find it important to consider, in curriculum implementation, 
the teacher's judgement regarding the magnitude of the change required to achieve it. 
In the same way, Roberts (1982) reports difficulties when new curricula emphasise 
values that differ from those held by teachers. One example of this is a study 
conducted by Smith and Anderson (1984). In that study they found that the different 
views about the concept of learning and the nature of science held by curriculum 
developers and teachers resulted in a noticeable difference between the intended 
curriculum and that which was implemented 
The role played by teachers' beliefs 
Although the majority of research on teachers' thinking has been addressed towards 
improving teacher education (Calderhead, 1993) its contribution to solving problems 
in these areas do not seem to be very clear. In a recent review Calderhead (1993, 
p.12) found that, according to some evaluators, research in teachers' thinking has 
been "limited and disappointing". As an example, he pointed to McNamara's (1990) 
criticism, where he suggests that such research has not fostered "student teachers' 
capacity to reflect critically upon their practice". 
In another study, Hamilton (1993, p.87) suggests that the "study of beliefs within the 
context of culture is essential to understanding teachers' action and choices in the 
classroom" and that "awareness amongst teachers of cultural factors may facilitate 
reflection upon practice". In this study she analysed the influence exerted by the 
school's culture onto teachers' and children's beliefs. Her results indicate that the 
culture of the teachers' workplace do affect teachers' beliefs (Hamilton 1993, p.96). 
Undeniably, research on science teachers' ideas (Hewson and Hewson, 1988) has 
showed that teachers hold a variety of conceptions about science, science teaching 
and learning, that can affect the way in whi~h they approach science teaching in their 
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classrooms. The research has also demonstrated that teachers' ideas are not easily 
changed during teacher education courses (Gustafson and Rowel, 1995). 
In spite of suggestions that teachers' beliefs should be a focus of educational research 
(Pajares, 1992) and that beliefs about teaching and learning are important aspects to 
be considered in teacher development programmes, it seems to me that this is not 
actually happening. Even so, an increasing number of researchers have emphasised the 
growing "influence from the environment" . on teachers' beliefs (for example, Lortie, 
1975; Calderhead and Robson, 1991; and Carvalho and Gil-Perez, 1993). The 
suggestion here is that this growth results from teachers' childhood school 
experiences, which are related to traditional teaching. Because such experiences have 
not been submitted to critical analysis they are received as "natural" and consequently 
deeply embedded in teachers' thinking as "correct" ways of teaching. This gives rise to 
a "hidden background" underpinning teaching practice. Indeed, knowledge about 
teachers' prior conceptions seems to be more crucial than knowledge about their 
pupils' prior conceptions. 
Cronin-Jones (1991, p.235) has looked at the influence of teachers' beliefs on 
curriculum implementation and found four major categories of beliefs, which include: 
beliefs about how students learn, a teacher's role in the classroom, the 
ability levels of students in a . particular_. age group, and . the relative 
importance of content topic. 
The shared view from teachers of both case studies was that: 
the most important student outcome is factual knowledge, that middle-
grade students learn through repeated drill and practice, and that middle 
school students require a great deal of direction. 
This rings true with my own experience in science classrooms, where I have found the 
widespread belief that small groupworks does not lead pupils to work seriously, and 
also that the use of experiments, for their own sake, will make content clear and will 
therefore produce learning. I found also that most teachers do believe that 
transmission of a well structured content will produce learning, disregarding, in this 
case, the active role that pupils must play in the learning process. 
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Whether radical changes are sought, teacher educators should provide opportunities 
for their students to identify and examine their own beliefs. In the INSET course I 
describe in this study, I tried to make teachers aware of this. 
2.3.2 - Studies on the Role Played by Teacher Professional Development 
Programmes Towards Curriculum Implementation 
In Lanier and Little's (1986, p.527) review of research on teacher education, they find 
that even though problems in this field have been well known since the middle of this 
century, some troublesome circumstances remain basically unchanged. Consequently, 
they emphasise the importance of a better understanding of problems related to 
teacher education and the reason why they endure. 
Many studies about teaching have looked at the sort of expertise which is required by 
teachers. Most of them, underpinned by educational psychology, point to a "technical" 
view of teaching and, therefore, to prescriptions of good practice. Such approaches 
have driven researchers to the implicit assumption that research findings can be 
translated directly into the content of teachers' education programmes. Such an 
assumption is very naive since there are many factors that have a bearing on this 
matter. Indeed, philosophical, psychological, educational, political and social issues 
must also be taken into consideration. 
Studies on teacher education, on the other hand, have sought to design strategies for 
modifying either the teacher's attitude or knowledge or skills with a view to required 
aims, although they have not as yet been truly successful. 
There is also another kind of problem. According to Bennett (1993, p.1-2), who 
reports a survey led by Her Majesty's Inspectorate on primary courses in the UK, 
training courses were not always well managed, lacking strong leadership 
and clear goals, and were too often taught by those with no primary 
school experience. 
In the same report, when asked to reflect on their teacher training, many teachers felt 
themselves less than adequately prepared for some tasks. Similar concerns were also 
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expressed in the United States about the quality of teacher education. This was how 
John Goodlad when interviewed by Brandt (1991, p.11) expressed it: 
i Teacher education, no less than schools, requires reconstruction. 
Goodlad {1991) supports this argument after interviewing college and university 
presidents, provosts, deans, faculty members and students in the USA. He found a 
debilitating lack of prestige in the teacher ~ducation enterprise, a lack of programme 
coherence, a separation of theory and practice and a stifling regulated conformity. To 
overcome these obstacles he suggests (1) putting all those groups that contribute to 
teacher education programmes together as having equal authority; (2) being careful 
with the way the student teachers are placed; (3) and improving the relationship 
between theory and practice. In my view, this reconstruction involves, besides the 
issues · commented on above, a different approach to teacher development 
programmes. Day {1993a) argues that the current model of teacher professional 
development has lost its critical dimension. He also addresses the issue of using 
"biography'' to support teacher reflection. · He means by biography "those formative 
experiences which have influenced the ways in which teachers think about their 
professional development". 
A further approach which should be utilised in teacher development programmes is 
suggested by Somekh (1993, p.144-145). Her suggestion is "learning through 
dialectical interpretation of case studies". In other words: learning is an active process 
and, by reading case study reports, the reader should question the author's meaning 
and reconstruct his or her own meaning. Similar understanding is presented by Freire: 
reading always involves critical perception, interpretation and rewriting of 
what is read (Freire and Macedo, 1987, p.36). 
My own suggestions are presented in section 2.2.3. 
Teachers' expectations of teacher education programmes 
A mismatch is frequently found between the ideas and methods adopted in teacher 
development programmes and the challenges usually faced by teachers in the 
classroom. This is confirmed by research on teachers' expectation (for example Lortie, 
1975 and Bennett, 1993). Research on students' expectation for teacher education 
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shows that the majority of the ideas and methods emphasised in beginning teacher 
preparation do not accord well with the challenges subsequently met in the classroom. 
The same mismatch can be seen in programmes of teacher development, as found by 
Spencer-Hall (1982). In his study the critiques made by the teachers were that 
programmes were poorly planned, irrelevant to the demands of their work and 
unconnected to each other or to teachers' work. 
The review made by Lanier and Little (1986) shows a predominantly negative 
experience of teacher education both in pre-service and in-service settings. Maybe this 
happens because teacher educators (mistakenly) consider that both pre-service and in-
service teachers share the same beliefs as. they do (Cronin-Jones, 1991). Another 
study (Gall, 1983) ~haracterised staff development as frequent, but fragmented and 
without depth. 
An exception is the study undertaken by Ben-Peretz et al (1990). They present an 
evaluation of an innovative programme of teacher development in Israel. In general all 
participants in this study were satisfied with the programme in spite of a slight 
mismatch between their expectation and the aims of the course. 
2.3.3 - Some Important Aspects in Teachers' Professional Development 
Programmes 
Teacher's reflection about practice 
Undeniable, in this century, is the importance of Dewey's (1933) contribution to the 
question of the value of reflective thinking as an educational aim. After Dewey, a 
number of educators around the world have re-addressed this point. Despite an 
apparent consensus, reflection still remains a distant aim. A review of the literature 
shows that reflective thinking can be seen from different points of view and can serve 
distinct purposes. In this review I would like to amend the term reflective thinking by 
adding the adjective "critical". 
According to Calderhead and Gates (1993, p.1-2), reflection is recognised as an 
essential aspect of teachers' development. They refer to Dewey's (1933) idea of action 
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based on reflection and to Schon's (1983) notion of reflection-in-action and state, 
among other things, that teacher educatio~ programmes based on reflective practice 
aim: 
to enable teachers to analyse, discuss, evaluate and change their own 
practice, adopting an analytical approach towards teaching; to appraise 
the moral and ethical issues implicit in classroom practices, including the 
critical examination of their own beliefs about good teaching. 
At the same time they comment on the difficulty of putting reflective teaching into 
practice, particularly in pre-service courses. In fact, those difficulties do exist but can 
be substantially reduced within teacher development programmes. On this issue I 
would like to refer to Freire's writings. 
Freire (1979) has studied the relationship between theory and practice. Even in his 
earliest writings during the 1960s, from his experience in the field of adult illiteracy in 
the Northeast of Brazil, he raised questions on the importance of self-reflection, 
empowerment, "conscientization", freedom and· the "fear of freedom". 
Writing about how important it is for human beings to be reflective, Freire (1979, 
p.16) stated: 
The first condition for being human when engaged in an act is to be able 
to reflect upon the action . 
Some of the dilemmas for the teacher educator pointed out by Calderhead and Gates 
(1993, p.2-5)- for example: 
• How do we accommodate professional growth and emancipation? 
• Should a truly reflective teaching program have predefined content or 
should it be negotiated? 
• How do we accommodate reflective practice in schools? 
• How do we reconcile concerns with assessment with concerns for 
reflection? 
- could find indications of answers in such propositions of Freire, as: 
The radical ( educator), committed to human liberation, does not become 
the prisoner of a "circle of certainty" within which he also imprisons 
reality. On the contrary, the more radical he is, the more fully he enters 
into reality so that, knowing it better, he can better transform it. He is not 
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afraid to confront, to listen, to see the world unveiled. He is not afraid to 
meet the people or to enter into dialogue with them. He does not consider 
himself the proprietor of history or of men, or the liberator of the 
oppressed; but he does commit himself; ·within. history, to fight at their 
side (Freire, 1972, p.18-19). 
Writing about the educator's role he said that it is fundamentally to hold a dialogue 
with the illiterate on concrete situations and offer them the means whereby they could 
become literate. Therefore, he added, literacy cannot be imposed from top to bottom 
nor can it be imposed from outside or as an offering from the educator. The 
realisation that education is required must come from within the illiterate. This is the 
reason he searched for a teaching method able to suit both educator and educatee and 
which could also match the material content with the process of learning (Freire, 
1979, p. 72). 
In his best known book (Freire, 1972, p.15) he wrote: 
I have encountered, both in training courses which analyse the role of 
"conscientization" and in actual experimentation with a genuinely 
liberating education, the. "fear of freedom" ( ... ) Not infrequently, training 
course participants call attention to "the danger of conscientization" in a 
way which reveals their own fear of freedom. Critical consciousness, they 
say, is anarchic; others add that critical consciousness may lead to 
disorder. But some confess: "Why de~y.it? I was.afraid of freedom. I am 
no longer afraid!". 
Finally, writing upon self-examination, he suggests this must be a daily exercise for 
educators in order to better understand what has been done. Learning to be critical 
about ourselves could prepare us to improve our practice (Freire, 1986). 
I cannot see professional growth, as pointed by Calderhead and Gates (1993), as the 
opposite of emancipation. They are both parts of the same goal within teachers' 
development programmes. Referring to the second "dilemma" I think that the whole 
content in a reflective teaching programme should be negotiated. That is an important 
condition,· if the aim is to satisfy teachers' expectations. 
Finally, the last two "dilemmas" are not dilemmas any more if one considers that there 
are no "ready-made" answers but only a permanent quest, and that such a quest 
should be carried out by teachers themselves together with teacher educators. The 
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same search will take place in schools. There is a strong demand for new paths and 
they should be created by teachers and students, both empowered and through a true 
dialogue. 
Studies on reflection have also been carried out in science education by Bell and 
Gilbert (1996). In a recent study Hatton and Smith (1995) report research where 
types of reflection have been defined and applied to an analysis of students' writing. 
Their intention was to investigate the manner in which reflection can be fostered in 
student teachers. Thus, they propose a framework for types of reflection as a basis for 
research in teacher education. They summarise three types of reflection (technical 
rationality, reflection-on-action and reflection-in-action); their nature (technical, 
descriptive, dialogic, critical and contextualisation of multiple viewpoints); and 
possible content; and they display these within a broad framework which includes 
Schon's (1983) ideas. While "descriptive" and "dialogic" reflection are of interest, 
they are in my view subordinate to the notion of "critical" reflection. Hatton and 
Smith (1995, p.45) describe this as: "seeing as problematic, according to ethical 
criteria, the goals and practices of one's profession". They see the content of critical 
reflection to be: "thinking about the effects upon others of one's actions, talcing 
account of social, political and/ or cultural forces". 
I make use of this framework, with some adaptations, in my own work as described in 
chapter 3, section 3.2.3. Taking into consideration the fact that I am working with 
experienced teachers, I have disregarded technical rationality in Schon's description, 
and built my analysis on "teachers reflection-on-action" and "in-action". That is 
because technical rationality is concerned with inexperienced professionals. Besides, I 
start from the act of reflection itself as an initial part of critical thinking, and describe 
the possible content of each "nature of reflection" somewhat differently from Schon. 
A summary of the steps towards critical thinking and changes in practice that I outline 
for evaluating teachers' improvements are presented in chapter 3, figure 3 .1. 
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Teachers' critical thinking and the Freirean approach 
Freire's (1977, p.11) ideas provide a bedrock for this thesis and, in following his path 
when he says: 
thinking about practice is the best way to thinking correctly 
I have tried, through my own experience, to help teachers to be critically reflective 
about their own practice. The question might be asked: Why not achieve this through 
a collective exchange of experiences that would enrich all participants. Obviously, this 
implies new learning. For discussions to be fruitful, there must be a :friendly 
environment where people feel free to express themselves. People will need to 
improve their discipline,·to be quiet.and listen to the.discourse of others respectfully, 
even if they disagree with it. They will also have to search for arguments upon which 
to base their ideas and get accustomed to a productive dialogue. 
There is no place here for an authoritarian educator. One must learn to be silent in 
order to enable the students' voice to come out. This is indeed crucial throughout the 
process of construction of knowledge. 
This is a formidable challenge because the teacher is generally expected to play a role 
as "repository of wisdom and knowledge". In fact, teachers are trained to reproduce 
the dominant ideology, most of the time unconsciously (Althusser, 1980). 
It is crucial to break this vicious circle and I think the classroom could be a privileged 
arena in which to conduct such a battle (Gadotti, 1978). To become viable, the 
discourse for change needs to maintain· its coherence rather than simply "keeping up 
appearances". It is also extremely important to incorporate such discourse into one's 
own practice. Democratic values cannot be taught while anti-democratic attitudes are 
simultaneously adopted. One cannot be~ to teach coherence, responsibility or 
commitment while at the same time maintaining incoherent, irresponsible or 
uncommitted attitudes. So, the educator is urgently invited to change radically, too. 
Another challenge is to push teachers to overcome their own limitations and reveal 
their hidden potentialities, and also to reinforce their self-esteem. Perhaps they could 
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achieve this by testing new ideas in a supportive environment, such as in an INSET 
course; such testing could be done through action research. Developing research in a 
familiar, known, secure place, like their own classroom,· is probably an ideal way to 
make experiences count, to observe the reactions of the students, to evaluate the 
results and to make decisions about changes. As a matter of fact, this could be a 
relevant moment to invite the students to become co-participants in the learning 
process, in which they may exercise practices of dialogue and citizenship alongside the 
teacher. 
This, I believe, is the way to build up confidence. 
Education, in Freire's words (Freire, 1976), means liberation. His "pedagogy for 
liberation" (McLaren and Lankshear, 1994) aims to push people to become active 
participants in shaping the economic, social and cultural environment in which they 
live. In schools, pupils must be actively involved in controlling their own learning, and 
teachers need to be democratic and to struggle for the "liberation" of pupils, rather 
than their "domestication". 
After years in passive classrooms, students do not see themselves as 
people who can transform knowledge and society (McLaren and Leonard, 
1993, p.28). 
Freire (Mackie, 1980) places "domestication" and "liberation" in opposition to each 
other and claims that if the teachers' choice is the "pupils' liberation", they need to be 
clear concerning their methods of teaching, otherwise they may be using methods 
through which students are actually prevented :from becoming free. It is therefore 
crucial to distinguish these different methods in teaching. This distinction can become 
clear through reflection on practice. However, it is not enough just to reflect on 
practice in order to reach liberation. Once more it is absolutely necessary to use 
reflection in order to improve practice, or to change reality. Such a unity between 
action and reflection is called "praxis". 
One way towards "liberation" should be to invite students to think critically about 
both the content of lessons and the learning process as well. This could be done even 
in a children's class, as suggested by Costello (1995). 
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However, this attitude implies more pressure on teachers, who must be prepared to 
profit from this criticism and take advantage of the opinions offered. 
Supported by the quotation below from the National Curriculum in the UK (1988) -
Pupils should develop a critical awareness of the ways that science is 
applied in their own lives and in industry and society, of its personal, 
social and economic implications, benefits and drawbacks. 
- I do believe that this is · a deeply important aim, .. though it is generally difficult for 
teachers to reach anything like such an ideal. In order to conduct such a process, 
teachers, even more than their students, must themselves be critically aware. This 
critical awareness implies an understanding of the ways in which their own conscience 
has been shaped by society. They need to understand the role played by schools both 
in developing and in repressing this awareness and, above all, they need to be strongly 
committed to doing their best to foster the potential of all pupils. There is a general 
acceptance that education needs a great deal of improvement in order to overcome 
problems like pupils' lack of motivation and meaningful learning. However, I do 
believe that only through teacher education is it possible to produce such changes. 
Kincheloe (1991, p.VII-VIII) perceives a crisis in the teaching profession and links it 
to a Western view of 
teachers as blue collar workers, passive recipients of the didactic of the 
experts which assumes that teachers cannot take greater responsibility in 
the administration of a school and that efforts in such a direction are 
dangerous. 
He indeed considers that in Freire's ideas, action research becomes a stimulus to 
democratic thinking and a powerful teaching tool as well. In this way action research 
can, at the same time, help teachers to improve their practice by searching for 
alternative ways of teaching, and encourage them to empower themselves through 
their work. 
According to Macedo's (1994) analysis of "instrumentalist literacy", educators face 
two struggles: the first one is towards the empowerment of pupils, enabling them to 
read the world critically and to understand the r~ons and linkages behind 
information and the facts. The second is against the "domestication" of consciousness, 
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which works through a disconnection between a narrow reading of the field of 
specialisation, and the reading of the universe within which one's specialisation is 
situated. 
2.3.4 - Research on Teacher Professional Development Curriculum in Brazil 
According to Evans and Robinson {1992, p.2), studies of foundation disciplines have 
all but disappeared from teacher education programmes for about a decade. That 
corresponds to the Seventies in Brazil, when changes in the educational laws (Act n. 
5692/71 which introduced changes into secondary schools, and Act n. 30/74 which 
introduced changes into teacher education courses) actually contributed to the 
weakening of content and practice (Krasilchick, · 1987). · These laws were strongly 
influenced by the educational model developed in the United States. The problem here 
is that, of course, each country has specific educational demands and any educational 
policy must attend those demands (Sander, 1985). It is pointless simply to import 
foreign educational proposals without a critical analysis of their adequacy to a specific 
context. 
These two laws had very broad effects on all of schooling in Brazil. One requirement 
was that secondary schools must change their focus from the preparation of scientists 
and the liberal professions to the preparation of workers, thus responding to 
developmental demands. Despite the fact that it was actually a legal requirement to 
value scientific subjects in secondary schoo~ the opposite actually became apparent. 
The curriculum rapidly increased the range of professional disciplines while the 
scientific ones were all aggregated together. A similar devaluation happened with the 
humanities, and philosophy was, . to all intents and purposes, eradicated from the 
curriculum. 
However, in respect of teacher preparation, the process was similar to the above. In 
spite of a change of focus intended to improve teacher education, the opposite was 
again happening. "The squeezing" of all humanities subjects contributed to an 
increased weakness of an already weakened critical view of the educational process. 
The integration of all the sciences - physics, chemistry, biology - within initial teacher 
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preparation made matters worse for two reasons. First, by prescribing a shared 
preparation for all the sciences, content knowle~ge became very superficial. Second, 
due to a lack of resources, there were few laboratories to support scientific practices. 
This last factor was a major obstacle to the improvement of more practical 
approaches. The result was a "lip service curriculum", brought about by a clear 
divorce between theory and practice. In fact, the law had no substance in reality. 
Nowadays this picture is changing. The pressure exerted against Act 30/7 4 by most of 
Brazilian Societies ( and mainly by the Brazilian Society for Scientific Development -
SBPC) was decisive. New educational laws are being studied and agencies of the 
Ministries of Education and Science and Technology are involved in designing new 
educational policies for teacher education. 
Although I do not intend to discuss in any depth initial teacher preparation, some 
comments are necessary for a better understanding of what has happened in Brazil. 
Primary schools teachers usually train at "vocational school" for a minimum of three 
years. There is also a four-year course at university level for the preparation of 
primary teachers but that is not a formal requirement. Secondary school teachers of -
science must hold (as a minimum) a certificate of a two-year science course at 
university, and teachers of vocational or academic courses which prepare for 
university entrance have to follow a four-year concurrent science course leading to a 
certificate qualifying them to teach the separate science disciplines (biology, 
chemistry, or physics). 
As elsewhere {Bennett, 1993, p.123), teacher preparation in Brazil appears to be in a 
state of crisis. Teachers present problems such as lack of content knowledge and of 
pedagogical knowledge. There are also problems related to the balance between 
theory and practice and between content knowledge and pedagogical knowledge. 
Apart from the obstacles discussed above and shared by most countries, teachers in 
Brazil face some further difficulties, such as: 
• children's :financial poverty; 
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• teaching as a profession having lost its social status due to the very 
low wages teachers get for their job; 
• teachers having to work in two or three different schools to increase 
their wages; 
• poor working conditions at state schools, such as lack of basic 
equipment and other facilities; 
• pupils' diverse background (making school lessons very difficult for 
teachers who have to manage, sometimes, large classes - 35-60 
children per class); 
,. textbooks emphasising factual information, with plenty of stress on 
memorisation skills exercises, rather than construction; 
• few hours in a school day-(3 to 4h).1 
In view of this situation, it is hard to believe that any academic progress is possible at 
all. On the other hand, it is not surprising to find that the drop-out rate among school 
children is very high. Only 17% of children who started at Year 1 reach Year 8 
(Almanaque Abril, 1990). 
Reversing this situation will only be possible through the adoption of radical social 
structural changes, which would make it possible to redefine priorities concerning the 
allocation of resources to education. This is, however, a long-term political decision. 
While this decision matures it is necessary to start now to look for new teaching 
alternatives which would allow a greater number of children to benefit from formal 
education. 
Another problem arises from the placement. of student teachers under the supervision 
of school teachers whose teaching concepts and intended aims are quite different from 
those adopted in teacher education programmes. This was pinpointed by Ashton 
{1991). The problem here ·concerns the reinforcement of traditional beliefs and 
teaching methods held by most school teachers. Consequently this system does not 
seem to be the best way to introduce changes. One solution might be a very close 
relationship between teacher education programmes and the schools involved in 
1 There are some full-time state school but I am stating in general and they are not the majority. 
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teacher training in order to create an identity of aims and deeds. This was also 
suggested by Nicholls (1997, in press). 
Returning to the issue of theory and practice, it is important to say that - although 
theory can be no substitute for practical training in the sort of professions that give 
person-to-person services ( as claimed by the Secretary of State for Education in the 
UK; Evans and Robinson, 1992, p.2) - the opposite is also problematic. Practice 
without theory can slide towards a kind of activism. In my opinion, activism by itself 
can lead teachers to become more and more acquiescent, powerless and easily 
manipulated - in short, the opposite of being the "subject" of the process. As Freire 
says (Mackie, 1980, p.62), we need both theory and practice, 
precisely because human kind is not only action, but it is also reflection. 
Referring to Marx (1979) when he says that the educator himself needs to be 
educated, I ask: Who educates the teacher educators? This question is pertinent when 
the lack of coherence in some programmes of teacher education is so obvious. Thus 
teacher educators are also strongly urged to maintain coherence between their words 
and deeds. This is an essential prerequisite for influencing teachers. This point will be 
discussed further in chapters 4 and 8. 
In Brazil, teacher development programmes are an area of growing interest mainly 
because they constitute an opportunity for reinforcing the regular programme of 
teacher education which is very problematic (Pacca and Villani, 1992). However, 
those programmes usually take into account neither · the . preconceptions that the 
teachers hold about the learning process, nor the critical analysis of the traditional 
approach of teaching, nor the use of critical action-research as a didactic instrument 
(Carvalho and Gil-Perez, 1993). Besides, although the constructivist approach has 
been the object of numerous research projects~ there is still a long way to go. This 
study is an attempt to put together some aspects which underpinned my educational 
theory and which I consider important to test in teacher professional development 
programmes. 
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2.3.5 - Change and Innovation in the Teaching Profession 
, ' 
Change and innovation has been suggested in the teaching profession from various 
points of view. The one I hold has been supported by Smyth (1991, p. XII). He 
starts out from the premise that there is something gravely wrong with 
construing supervision and appraisal of teaching merely as a technical act 
focusing exclusively on what individual teachers do 
and he explores the argument that: 
technocratic and bureaucratic forms of supervision and appraisal are 
formulated on a set of false assumptions. 
Such assumptions consider, for example "that teaching and learning are processes that 
can be broken down into discrete and unconnected skills" (Smyth 1991, p. XII-XIII) 
which have been verified and legitimated by outside of classroom researches. Thus, 
Smyth' s approach considers teachers as collaborative and critical learners and 
suggests a critical pedagogy of supervision. 
Of these numerous attempt to promote change and innovation in teacher education, 
many have been imposed from outside the profession. As suggested, my view is that 
change can only be effective when undertake from the inside, from a critical 
constructivist perspective. 
The implications of constructivist theory to teacher development have been explored 
by Keiny (1994). She used the dialectical process of reflection in the group, inviting 
participants to investigate their own practice, to construct their own theories-of-
teaching and share them with the group. I consider this approach effective but 
incomplete, because she did not explore the critical component. 
According to Calderhead (1997, p.9 in press) 
Research on teachers' thinking has helped to clarify some of the complex 
and creative aspects of teaching. It has also highlighted the enormous 
range of knowledge that the experienced teacher possesses and uses and 
which has come to be embedded within their practice. 
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Thus, convinced that teachers possess vast knowledge about teaching and schools, he 
concludes that research on teachers' thinking is relevant to the raising of questions 
about "how this knowledge is organised, how it is acquired, and how it is used". 
Other research, too has focused on teachers' thoughts as they progress through an in-
service programme (Hand and Treagust, .1994). Lally and Scaife (1995) suggest an 
approach to teacher empowerment through collaborative action research, and Somekh 
{1995) analyses the contribution of action research to teacher education and 
curriculum development. 
Russell and Korthagen's {1995, p.187) have reviewed this line of research on teacher 
development and show that there is a general trend towards emphasising the 
importance of reflective teaching for teachers. However, the research results 
suggesting methods to promote reflection during teacher education are often in 
contradiction to practice, where "teacher educators did not seem to apply these ideas 
to themselves". Thus, the authors felt the incentive "to look for the reasons for this 
gap between the rhetoric of teacher educators and their own practice". In their 
review, they note that the 1993 Annual Meeting of AERA (American Educational 
Research Association) organised a study-group named "Self-Study of Teacher 
Education Practices", which grew rapidly. Eventually, by looking forward into the 
future of teacher education they make a "strong plea for supportive systems of 
professional development". They suggest as a start "the formation of support groups 
in which teacher educators share their knowledge and mutually facilitate each others' 
development". This kind of support is very useful but, once more, I would like to 
suggest a partnership between researchers and teacher educators in order that the 
latter be problematised by the former and thus, instigated toward a critical 
examination of their own practice. All of this must take place with teachers and 
researcher in open discussion. 
In short, my study is underpinned by Freire's theory of education, by Piaget's 
contribution concerning to children's development, and by Vygotsky's emphasis on 
social interaction. Its aim is to contribute towards the development of an education 
for human liberation. In my view this liberation can only be achieved through critical 
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thinking. The methodology I suggest is the use of critical action research to foster 
teachers' reflection in and on action. 
This review of the literature is therefore intended to support the general - and the 
specific - theme of my thesis. I have chosen a route which encompasses critical 
constructivism, collaborative critical action research and critical pedagogy. 
I now tum to the methodology of this study. 
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3.0 - INTRODUCTION 
The choice of a methodological approach to research should depend on three factors: 
the philosophical commitment, the objectives of the research and the specific 
conditions of the situation under study. The research questions of this study - as 
stated in chapter 1 - are: 
• to what extent can in-service teacher development courses (INSET) rooted 
in approaches to critical pedagogy enable teachers to improve their 
practice? and 
• how deeply can critical action research answer the problem-posing of 
critical pedagogy when dealing with teacher development courses? 
Considering that my study is multi-layered, that is, it deals with: 
• promoting changes in teacher development programmes ( and teacher 
educators); which, in consequence, should lead to 
• promoting changes in school teachers, which, in consequence, will 
introduce chances in school teaching; 
• leading to improvements in pupils learning by increasing their critical 
thinkin g, 
I have chosen a methodological approach which could tackle with all these 
complexities. These layers can be better understood in the figure 3 .1. 
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Figure 3.1 - Levels of changes approached in this study to promote critical 
thinking 
Teacher development 
programmes and 
teacher educators 
School teachers and 
school teaching 
Pupils' learning and 
critical thinking 
In this chapter I begin by discussing the relationships among the philosophical 
commitment, the objectives of the research and the specific conditions of the situation 
under study to clarify their contribution in determining the paradigm chosen and the 
definition of the methodology. 
I then present and discuss the categories I have created for analysing critical 
constructivist teaching, critical dialogue and critical thinking. 
I go on to describe the field of research, and finally, I present the preliminary analysis 
of results from questionnaires, the evaluation of the INSET, and the general results of 
all the action research projects, seminars and interviews. 
3.1 - PHILOSOPffiCAL COMMITMENTS 
Different philosophical commitments require different paradigms of research, and 
different aims require different methods of collecting the relevant evidence to support 
the findings. Both the positivist and interpretative approaches to educational research 
seem to me unable to meet the needs of educational changes, since they are involved, 
respectively, with explaining or understanding the object under study. In fact, to 
explain and to understand are just the first steps in the transformative process. They 
are not the final aim of critical collaborative educational research. My agenda, 
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concerned as it is with democracy, empowerment and social justice leads me to a 
particular kind of framework: "critical tradition". 
This study is interested in research for rather than about education. It is based on a 
critical pedagogy which constitutes a strand of critical theory. According to Kincheloe 
and McLaren (1994, p.139), "critical" traditions have drawn inspiration from Marx, 
Kant, Hegel, Weber, the Frankfurt School theorists, Foucault, Habermas, Freire and 
Vygotsky, among others. In their attempt to conceptualise the critical tradition, 
Kincheloe and McLaren (1994, p.139-140) portray a critic as someone who uses his 
or her work as a kind of social criticism and who accepts: 
• that power relations mediate everything and that they are socially and 
historically constituted; 
• that the facts are neither isolated nor ideology free; 
• that social relations of capitalist production and consumption usually 
mediate the relationship between concept and object, which are not stable 
or fixed; 
• that language plays a central role in the formation of conscious and 
unconscious awareness; 
• that the oppression, which characterises contemporary societies is most 
forcefully reproduced when subordinates accept their social status as 
natural, necessary, or inevitable. 
They also claim that in order to be critical the research "must be connected to an 
attempt to confront the injustice of a particular group within the society" (Kincheloe 
and McLaren 1994, p.140). I agree, and consider that researchers must have more 
commitment than merely to describe and interpret the reality under study. Instead, 
they should consider their work as a first step towards changing reality. Kincheloe 
(1991) describes such concerns as being those of a critical researcher. Marx (1979, p. 
128) had already drawn attention to this issue in his eleventh thesis on Feuerbach 
which states that "the philosophers have only interpreted the world in various ways; 
the point, however, is to change it." 
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Critical pedagogy has drawn inspiration from Freire (1972, 1976, 1979a) and has been 
developed by Gadotti (1980), Aronowitz (Aronowitz and Giroux 1986), Giroux 
(1988a, 1989) and Shor (1992), among others around the world. 
Regarding the paradigmatic issue, I refer to Guba and Lincoln (1994), who in their 
study confront four paradigms, which are currently competing for acceptance in 
guiding qualitative inquiry. The paradigms are: positivism, postpositivism, critical 
theory and constructivism. The authors assume that paradigms are "basic belief 
systems" (or a world view) based on ontological, epistemological and 
methodological assumptions. They suggest that the answers given by the proponents 
of each paradigm ( to some questions arising from those assumptions) can help their 
classification into the different paradigms. There are three types of question: 
ontological (the form and nature of reality, and what can be known of it); 
epistemological (the nature of the relationship between the knower and what can be 
known); and methodological (how can the inquirer find the answers he or she is 
looking for?). 
In their classification there is a major division between positivism and postpositivism 
on the one side, and critical theory and constructivism on the other. 
Concerning ontology, critical theory is related to historical realism. It means that: ~ 
reality is apprehendable and is shaped by social, political, cultural, 
economic, ethnic and gender factors and crystallised into a series of 
structures that are now (inappropriately) taken as "real", that is natural 
and immutable. For all practical purposes the structures are "real", a 
virtual or historical reality (Guba and Lincoln, 1994, p.110). 
From my point of view constructions are alterable whilst they are part of a dynamic 
system and subjected to the influence of the social environment. This conviction is 
more akin with the paradigm of constructivism. It is therefore relativist in that it 
considers realities as context and people dependent. Thus, constructions are alterable 
like their associated reality. 
As far as epistemology is concerned, there is a link between the researcher and the 
researched. As a consequence the value of the former influences the inquiry and 
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what can be known is inextricably intertwined with the interaction 
between a particular investigator and ·a particular object (Guba and 
Lincoln, 1994, p.110). 
This is an important reason for choosing the critical theory paradigm in my study. I 
am particularly interested in the influence that social interaction exerts on the process 
of changing teachers and students attitude towards critical thinking. I assume that 
discussion is important to stimulate thinking and to exert an influence upon all those 
involved in the research process. However, it is indispensable to guarantee a 
democratic atmosphere in which all participants can expose their ideas and do not 
have to accept the authoritarianism of the outside researcher and the imposition of his 
or her ideas. The outside researchers' role, in collaborative critical action research, 
must be to pose problems, challenges, and so foster the critical investigation among 
teachers. 
Finally, methodology requires a dialogue between the investigator and the subjects of 
the inquiry. Such dialogue must be dialectical in order to allow the revealing of 
those forms of historical and subjugated knowledge that point to 
experiences of suffering, conflict and collective struggle; . . . to link the 
notion of historical understanding to elements of critique and hope 
(Giroux, 1988b, p.213). 
Dialogue is the crucial factor in my study. Discussions must always involve dialogue 
between: the teacher educator and the teachers involved in the INSET; among 
teachers themselves; between the teachers and pupils in the classroom, and among 
pupils themselves. I attempt a description of this in chapter 4. It is my belief that only 
by practising dialogue can both teachers and students improve their listening capacity 
and their understanding of different points of view, and consequently become able to 
learn from each other. 
Although my study has elements of both critical theory and constructivism, it fits in 
better with the former as it includes important elements of neo-Marxism and 
participatory inquiry, and also emphasises dialogue as a methodology. For my 
purposes this is a better alternative than that particular brand of constructivism 
proposed by Guba and Lincoln (1994). Their description of ontology, epistemology 
and methodology for the different paradigms is not altogether convincing since they 
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do not show major differences between critical theory and constructivism, and what 
they described under the label 'tonstructivism'' is already encompassed by 'critical 
theory". 
For example, in their cross-paradigm analyses of ontology, their concept of reality, as 
associated with critical theory, is misleading, since it does not take into account the 
capacity to understand and the capacity to change reality, two of the most important 
features of critical theory. The concept of a limiting and con.fining understanding of 
reality (Guba and Lincoln 1994, p.111) does not meet the dialectical aspirations of a 
critical theory which aims to overcome the obstacles imposed by reality by 
empowering and enlightening people. 
However, the authors {Guba and Lincoln 1994, p.109) appear to be open to 
suggestion and prepared to change their view when they state that: 
the paradigms discussed are still in formative stages, no final agreements 
have been reached about their definitions, meanings, or implications and 
[ ... ] their propositions should be considered tentative and subject to 
further revision and reformulation. 
3.2 - THE DESCRIPTION OF THE THREE CATEGORIES 
3.2.1 - Critical Co-Constructivist Teaching 
From my discussion in chapter 2, it is possible to see that critical constructivist 
teaching is made up of(a) contextualisation, (b) questioning, (c) prior knowledge, 
( d) construction and ( e) problem-posing dialogue. In my study, I intend to identify 
them in teachers' discourse and activity (see table 3.1). 
Context is a key idea in critical constructivist teaching. In order that the topic may be 
understood by the student, it should be approached through phenomena ( or events, or 
ideas, or experiences) that they are acquainted with. Of course there are very complex 
concepts that cannot be easily contextualised but these are not the rule. Thus, it is not 
very difficult to find examples from daily life. Moreover, all constructions take place 
in a specific context, which should be understood by the teacher. In order to 
understand the students' context the teachers should ask them many questions. If the 
students can see the links between the new concept and some aspects of their life, 
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they have more chance of learning it. A concept is not isolated, it has an origin. It is 
an abstraction formed from concrete phenomena/events, which should be understood 
by the learner. ~t is a teacher's obligation to show the students the links between the 
concepts and the events from which they originate. The contextualisation of learning 
also helps to capture the students' attention. 
Table 3.1 - Steps Towards a Critical Co-Constructivist Teaching 
1) contextualisation 
2) questioning 
3) prior knowledge 
4) construction 
5) problem-posing 
dialogue 
Questioning is a way to discover the pupils' ideas and beliefs. It is also a way of 
starting off by stimulating their active involvement, their reflection and their critical 
thinking. By questioning, the teacher can lead the students through the construction of 
new concepts. It also allows us to see if the objective of his or her questions is to 
identify and understand the prior knowledge brought by the students. 
Questioning also allows us find out how the teachers make use of the ideas brought 
by the students: Do they know how to deal with them for the purpose of helping the 
students to co-constmct their new knowledge? What are the strategies used by the 
teacher? Is he or she emphasising the transmission or the co-constmction of the 
knowledge? Is he or she teaching the pupils to ask questions? 
Another aspect of this approach to teaching to be observed in relation to the co-
constmction is the occurrence of activities which stimulate the students' creativity 
and production of knowledge, rather than merely the meek re-production of it and 
passive attitudes. Creativity is closely connected with freedom and active 
involvement. All these aspects are strongly linked and one cannot talk about one 
without making reference to another. 
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The problem-posing dialogue, as suggested by Freire, consists of a "mutual process 
for students and teachers to question existing knowledge, power and conditions" 
(Shor, 1992, p.33). In this case all subject matter should be questioned instead of 
being accepted as "gospel" (universal wisdom). The students' thought and speech are 
the basis for developing a critical understanding of their personal experience and their 
prior knowledge. It means that the students do study the content knowledge, but in a 
critical context, with a teacher who exerts a democratic authority (Shor, 1992, p. 35). 
3.2.2 - Critical Dialogue 
Critical dialogue integrates structured knowledge into the learners' understanding by 
stimulating reflection and democratic discussion. It gives learners the opportunity to 
develop critical thinking, preparing them for active citizenship in society. As a result 
of my literature review I have chosen five aspects to be observed in teachers' 
classroom activities. In order to classify these I have sought manifestations in the 
classroom of (a) friendly environment, (b) active involvement, (c) intellectual 
discipline, ( d) dialogical and ( e) democratic atmospheres. Although I cannot 
conceive of democracy without dialogue, and vice versa, I have listed them separately 
because this is how they have emerged from my findings. 
Table 3.2 - Steps towards a Critical Dialogue 
1) friendly environment 
2) active involvement 
3) intellectual discipline 
4) pedagogic democracy/dialogical 
Active involvement is expressed through the curiosity, interest and enthusiasm 
shown by learners when asking and answering questions. To get active involvement 
it is essential to create a friendly environment which breaks the ice, overcoming the 
learners' fear of exposure, as well as their shyness and silence. 
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Critical dialogue demands an intellectual discipline, which is not incompatible with 
freedom or democracy. However, in order to preserve both, the discipline must be 
democratically established, which implies acceptance on the part of all participants. 
Naturally this discipline imposes limits and the teachers are once again required to 
balance the contradiction between authority . and freedom. The arbitrary use of 
discipline for its own sake makes no sense. Neither does it make sense to renounce 
discipline in the name of freedom, as this could easily become permissiveness. The 
coexistence of freedom and discipline depends on the right ( of the former) to not 
accept as true whatever is said (Freire, 1994, p.115-116). 
Democracy within the classroom ( or pedagogic democracy) means not behaving in an 
arbitrary manner; it means making decisions with the pupils where possible. Schools 
are not democratic institutions but teachers must try being as democratic as possible 
to involve the pupils in decision making. However, in some instances, teachers will 
have to make decisions even without pupils' .participation. As critical teachers they 
must not neglect their responsibilities. 
Democracy also demands respect for each other, the capacity to accept differences of 
opinion and learn from them. 
3.2.3 - Critical Thinking 
With regard to the third category - critical thinking - I propose a four step model to 
monitor teachers' progress towards critical thinking and changes of practice. In that 
model, critical thinking includes developing reflection, fostering awareness, 
encouraging a search for change and promoting effective change (see figure 3 .2). 
84 METHODOLOGICAL ISSUES 
Figure 3.2 - Critical Thinking Entails 
The application of this model is discussed in Part II, together with each 
case study, and in Part III, the discussion in chapter 8. In the table 3.3, I 
present each of these steps in turn. 
Asl consider praxis (reflection over practice in order to improve it) to be the first 
step towards thinking critically, I start by identifying reflection within teachers' 
discourse and activity. Because reflection is the 'fuel" of thinking, it constantly 
revisits and informs the practice in a looping process. Reflection is therefore, present 
through the process. This reflection involves the internal examination of self and one's 
experiment with thinking. As a consequence of reflection, awareness about facts 
becomes more clear and insightful. To analyse awareness, I sub-categorise it into 
three types: awareness about external constraints, awareness about self-constraints 
(self-criticism) and awareness about self-learning from reflection. 
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Table 3.3 - Steps to Monitor the Movement Towards a Critical Thinking and 
Changes of Practice 
1) internal examination of self 
2) experimenting with thinking 
1 )external constraints 
2)self-constraints (self-criticism) 
3)self-learning 
1 )in students' critical thinking 
2)in students' or teacher's self empowerment 
3)through changing reality 
4)in students' or teacher's own citizenship 
( co-operation) 
5)in understanding students as 'subjects' in the 
learning process 
1 )in students' critical thinking 
2)in students' or teachers' self empowerment 
3)through changing reality 
4)in students' or teacher's own citizenship 
( co-operation) 
5)~ understanding students as 'subjects' in the 
learning process 
6)through own critical thinking 
?)through self-learning 
As a consequence of reflection and increased awareness, the third step one may 
expect is encouraging a search for change. At such times teachers may well ask: 
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What should I do next? How can I do it? This categoi:y is also divided into different 
kinds of change: changes in thinking or in practice towards students' critical thinking; 
changes in students' or teachers' self empowerment and citizenship (co-operation); 
changes in reality ( social changes) and changes in the role played by teachers linked 
with his or her view of the learner as "subject" instead of "object" of the learning 
process. Within the sub-categoi:y "students' critical thinking" is also included political 
awareness or the ability to understand a human being's capacity for changing social 
reality. The final step is related to promoting effective change, which involves the 
same sub-categories as the third step but increased by two: changes through one's 
own critical thinking and through self-learning. The process of continuing reflection 
and evaluation of the progress in each step in order to improve it is now showed in 
figure 3.3. 
Figure 3.3 - The Process of Continuing Reflection and Evaluation on Action 
i 4th Step 
◄ Reflection ., 
i 
i 
... Reflection ~ 
i 
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3.3 - RESEARCH MEfflOD - CASE STUDY 
It is my opinion that case studies allow a deeper analysis of the interactions of factors 
and events in certain situations than other methods. The majority of criticism against 
case study and action research comes from the point of view of traditional scientific 
research as for example Atkinson · and Delmont. (1985) . . Since· my intention in this 
research is to observe the extent to which an INSET course can affect teachers' 
performance in classroom, I consider case studies the most suitable approach. 
According to Robson (1993, p. 52) 
Case study is a strategy for doing research which involves an empirical 
investigation of a particular contemporary phenomena within its real life 
context using multiple sources of evidence. 
Stake (1994, p. 237) identifies three types of case studies. In what he calls intrinsic 
case study a 'study is undertaken because one wants better understanding of this 
particular case" or because of intrinsic interest in it. In what he calls instrumental case 
study, 'the case is of secondary interest; it plays a supportive role, facilitating our 
understanding of something else'~ Finally, what he calls collective case study is a 
study of an "instrumental case study extended to several cases". 
My use of case study encompass, in some extent, all of these three but, mainly, can be 
seen to be a collective case study. 
As with any other research method, a case study approach has advantages and 
disadvantages. Its strength consists in portraying the study in its real context, and a 
common criticism is that it has problems in producing generalisations. Nevertheless, 
the less sophisticated language utilised in its reports makes it more accessible for less 
specialised readers. Thus, its impact is stronger among readers who identify 
themselves in the situation portrayed, and it allows a contextualised generalisation. 
By contextualised generalisation I mean that the pictured situation can be found in 
similar contexts and the same results can be found elsewhere. It is this very availability 
of language which has enabled the teachers involved in my research to contribute their 
own writing to the overall research endeavour. These writings will be published in 
Brazil as an attempt to disseminate good practice. 
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Walker (1986, p. 105) points out some reasons for not doing case studies ·in 
curriculum research, based on his reflections and his large experience in this area. 
Following his sequence of argument I will explain how I coped with those issues in 
my study. 
His first reason relates to "uncontrolled interventions in the lives of others". He argues 
that questioning is a "powerful tool for change" since those who have been 
interviewed, for some time (hours or even days) after the interview has ended "keep 
rethinking lines of thought that first came to light in the interview itself'. 
What Walker sees as an disadvantage, I see as an advantage. Because social changes 
must start from within each member of society, my use of the interview, particularly 
the last one in my research had as its main aim the posing of questions to be reflected 
on by the teachers. Thus, I attempt to use the interviews to intervene as an actual 
"tool for change" and, from my point of view, they constitute the most appropriate 
instrument for problematisation and critical collaborative action research. 
Another aspect that worries Walker (1986, p. 106-107) is related to the "distortion of 
the reality" through the transcriptions and condensed insertions of interviews into a 
case study report. By doing that "it is possible to arrive at meanings that go beyond 
what the speaker intended". 
I share his worries about the distortion of reality. Indeed, in my study, I faced an 
additional problem. I had to translate into English the transcriptions of the interviews, 
which could lead to even more bias. Apropos the fidelity of the. transcriptions and 
access to the information, I dealt with this problem by returning the video-tapes to the 
respondents, to be watched and analysed. They utilised this material, as well as the 
recorded tapes of their lessons, for writing their own action-research reports and to 
illustrate their seminars' presentation. Later, I submitted the transcriptions for the 
teachers' judgement. Each respondent was free to alter my interpretations and some 
took the opportunity to add or make clear some of my text. These alterations were 
then discussed and then incorporated into the text. 
Walker (1986, p. 106) also considers that "although the design makes it [the case 
study] sound as though a lot of power is being handed to the subjects of the study, in 
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practice, because the researcher actually holds the information, all kinds of ploys and 
suspicions can come into play". 
As mentioned earlier, as part of my commitment to the teachers, who are co-
participants in my research, I intend to publish a joint authored book containing their 
reports and my appreciation of their work. Thus, I have been in touch with ten of 
them by reading and commenting on their manuscripts. ·In that way I intend to share 
with them, and other secondary teachers, the information we gathered from the data. 
In this way I hope to hand over power to the participants in a real and meaningful 
way. 
According to Walker (1986, p. 111) case studies based on interviews have the 
tendency "to rely too heavily on interview data". On the other hand, when based on 
observational research, they "often underestimate the significance of what people say, 
and make too much of what the researcher claims to observe". 
To minimise the occurrence of any bias I used a combination of interviews, 
questionnaires and classroom observations. The results were then compared and 
discussed with the teachers. In this way I have not allowed any one strategy to 
dominate and so keep a balance to allow significance to emerge. 
In reflecting on his practice Walker (1986, p. 112) found he lost a broad view of 
reality and he imputes this to a characteristic of case study methodology, as can be 
seen in the quotation below: 
When I asked myself what the purpose of the research was, the answer I 
gave myself was that it was to understand better what was happening in 
those classrooms. Here, I told myself: were teachers devising ways of 
teaching that marked a break with the way they had been taught, and a 
break very often with what else was going on in their schools. Set 
alongside the writings of radical innovators, what was happening in these 
classrooms had a complexity that made the writings look inadequate. 
As I began to piece the case studies together I realised that, while it was 
true they depicted rather well what was happening in the classrooms I had 
observed and filmed, they also made them extremely wlnerable. I found it 
harder and harder to write about them because I began to realise that you 
don't need to assume a conspiracy against innovation in order to locate its 
enemies: providing an adequate description is enough. 
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At this point he realised that his report had been partial because it was not 
contextualised. He did not link it with what was happening in "staff meetings, in the 
head's office, in the local education authority and perhaps in the Department of 
Education and Science" (p. 112). 
Concerning this last point, I would say that this may be an example of a non-critical 
case study. Nevertheless I strongly agree with his recommendations that "case studies 
tell a truth but not the truth" (p. 115). All research is selective to some degree and 
here I have chosen to focus just on the teachers' and pupils' perspectives. In my case 
study I advised the teachers to be very tactful when dealing with other members of the 
school's staff. It would be useless to act in an arrogant manner which could only upset 
them and provoke an envious reaction. Such an attitude could upset the project and 
bring about difficulties to the teacher. In order to protect the teachers' identities I 
gave them, in this thesis, fictional names. 
Walker's (1986, p. 113-114) last argument against case study is that it is conservative. 
He argues that "it is in the nature of case study to embalm what is established practice 
simply by describing it". He concludes by saying that it is important "to continue 
exploring the potential of case study" because "we are experimenting with a method 
we do· not fully understand". 
In my research, case studies are combined with action research and this interventionist 
combination becomes a tool for change. Teachers can draw on that experience to 
improve their classroom action. For this reason I do not consider my use of case 
studies as being conservative. 
As the object of my study is to verify the changes in teachers' behaviour relating to 
three categories: critical constructivist teaching, critical dialogue and critical thinking, 
I chose three teachers to exemplify the findings. 
3.4 - RESEARCH TECHNIQUES 
The research techniques chosen for my thesis are video-taped classroom observation, 
interviews and questionnaires. A brief explanation of the techniques utilised is given in 
the following sections. 
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I started my research by interviewing 18 secondary school science teachers who 
applied to attend the INSET course. The INSET was proposed to the State and 
Municipality Secretary of Education, who advertised it in schools. Advertisements 
were also delivered to private schools. The teachers were interested in the course, that 
is why they came to do the INSET. The only requirement for teachers to attend the 
course, was that they must be teaching science or mathematics in secondary school. 
The aim of the interviews was to get to know the candidates, not to select the 
participants. My only concern was that the number of participants should not exceed 
20. In this sense the sample for my research has been highly 'self-selective'~ each 
teacher chose to attend the course knowing that they would be participating in 
research. 
Initially the candidates were required to complete a questionnaire. On average, the 
whole process ( questionnaire plus interview) lasted nearly 50 minutes with each 
candidate. The combined (joint) use of questionnaire and interview aimed to 
complement each other. By using questionnaires I could gather data, which were 
completed or augmented during the interviews. By creating a more intimate setting 
for interviews, I could obtain relevant information to set against the data drawn out 
from the questionnaires. For example, on question 8 ( questionnaire 1) the· candidates 
were required to score statements by indicating degrees of agreement or disagreement 
on a scale. Thus I could check the scale scores against data elicited by the interview. 
By doing this I intended to minimise inaccuracy. The three questionnaires are included 
in appendix m and, the interviews' questions, in appendix N. 
There was a great variety in the teachers' age, experience, subjects of teaching and 
degree of knowledge about constructivism. Another important factor was that they 
were all motivated to follow the course, even during their holidays. 
3.4.1- Classroom Observation 
Although not easy, direct observation is a very useful research tool. It can be used to 
check information obtained through intervi~ws,. which in fact reveals only how people 
perceive what happens, not what actually happens. Often it is decried by its critics as 
subjective, biased and lacking in any precise quantifiable measurements. The usual 
92 METHODOLOGICAL ISSUES 
doubts about it are: "How do you know if the results of the study are applicable to 
other situations?" ( external validity) or "How do you know if the reports are reliable 
and were not affected by the close involvement of the obseiver?" (internal validity). 
Despite those criticisms, classroom obseivation is the most appropriate tool "when 
data are being collected on non-verbal behaviour" (Cohen and Manion, 1985, p.125). 
For that reason, I chose classroom obseivation, since while internal or external 
validity are important, they are not the core of concerns in qualitative research. In fact 
my concerns are with the contextualisation (i.e., that it should take account of the 
social, political, cultural and economic antecedents of the situation under study), the 
extent to which the inquiry succeeds in extinguishing ignorance, and the extent to 
which it provides a stimulus for the transformation of the undesirable reality (Guba 
and Lincoln, 1994, p.114). 
The approach adopted for obseivation is mixed since it includes participant 
observation (on the teachers' side) and non-participant observation (on the outside 
obseiver's side). For example, in my own case study I acted as participant obseiver, 
and in my teachers' case studies I acted, predominantly. as non-participant obseiver. I 
say that because sometimes I inteivened in their lessons when asked for by the teacher 
or their pupils. 
During the development of the action research projects, three lessons of each teacher 
were obseived ( and video-recorded). The criteria for choosing the lessons to be 
obseived were discussed with each teacher in order to include crucial moments 
(events) of the project. 
Regarding the effect that both the video-recording and the outside obseivers could 
have on pupils' behaviour, the pupils were told about the research aims and invited to 
collaborate. The teachers explained in a general way that they were concerned to 
improve teaching and learning by trying new methodologies and inviting the pupils to 
participate and evaluate the results. With a few exceptions, the pupils did not show 
atypical behaviour. 
As for the teachers, I noticed some nervousness on their part during the initial stages 
of the video-recording. Five minutes into the recording, however, they began to feel 
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relaxed. They in fact confirmed this to me later. The video-tapes were viewed and 
discussed with the teachers and they were utilised by them to illustrate their own talks 
during their seminars. 
3.4.2 - Interviews 
Interviews were used at three "moments" of this research: at the very beginning, to 
evaluate the degree of information about constructivism held by the participants and 
for gathering data about their classroom practice; after the INSET, interviews were 
used to evaluate the course, and finally, sixteen months after the end of the action 
research projects, they were used to evaluate how much remained of the project's 
effects in the teachers' practice and to problematise the results. 
The interviews were complementary to the questionnaires (see section 3.3.4). An 
example of their complementarity can be seen in case study 4. While answering 
questionnaire 2 - question Sc - one teacher marked two alternatives instead of only 
one. During the interview the answer was clarified. 
The interviews were structured, but not very formally, since explanations were added 
when necessaries (Robson, 1993 and Powney and Watts, 1987). All interviews were 
tape-recorded and transcriptions were made. They were conducted by myself and 
were intended to investigate further the beliefs of the interviewees and their reasons 
for responding to the questionnaires as they did. The interviews were also used as 
instruments for intervention by fostering the teachers'. critical thinking. In other words 
the teachers were invited to reflect on their practice and to probe the hidden reasons 
which lay behind it. List of questions appears in appendix IV. 
3.4.3 - Questionnaires 
Based on the literature review (Cohen and Manion, 1985 and Robson, 1993) and in 
my research questions I formulated the questions to the questionnaires. 
Questionnaires were used at three "moments" during the project. They were 
completed in the presence of the researcher and the responses were complemented 
(when necessary), clarified (when necessary) and extended, during the interviews. The 
questionnaires involved a mixture of questions. There were open-ended questions 
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(for example to give the respondents the opportunity for explaining the methods they 
use to introduce a new syllabus) and scale questions (for example when the 
respondents were required to express their agreement or disagreement with 
statements about constructivist practice, by choosing numbers on one scale). The 
questionnaires were pre-tested with two secondary teachers in order to detect 
ambiguous or ill-formed questions. After the pre-test with questionnaire 2, I 
introduced some small changes to make it more easy to understand. 
The answers to the questionnaires are displayed in tables and graphs in section 3 .6 of 
this chapter and in appendices V and VI. The complete set of questionnaires is in 
appendix ill. 
3.5 - THE CONTEXT OF THE FIELD RESEARCH 
The research took place in Recife, capital .of .the state of Pernambuco. Recife is 
situated in the Northeast of Brazil. Its area is 209 sq. km, its population is estimated 
at 1,287,623 and its economy is based on manufacturing industries, commerce and 
services. There are 265,253 pupils enroll~ in 570 basic schools (7 to 14 years old); 
58,225 pupils enrolled in 116 vocational or academic preparation schools and 41,333 
students enrolled in higher education. There are also two federal universities, one 
state university, one private (Roman Catholic) university and several faculties of 
higher education. 
3.5.1 - Some Information about the School System in Brazil 
According to educational legislation, compulsory and free education in Brazil is 
obligatory for ages 7 to 14 years old. However, Brazilian education is fairer in law 
than it is in practice. As can be seen from table 3.4, pre-schools (the majority of them) 
are fee-paying, so people who have no means to pay cannot send their children to pre-
school. As a result, when they reach the age of seven and can enter a state school, 
they often fail because they have not had a pre-school advantage. The curriculum of 
the first year in Brazil (Year 3 in UK), contradictorily ( or highly in accordance with 
the ideology of discrimination), presupposes some skills not possessed by poor 
children or by children who have never attended a pre-school. 
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As a consequence, there is a high rate of failure and dropping out in the initial school 
years, mainly in state schools. This happens because children are formally assessed 
four times each year and must reach required standards by passing each test to go up 
to the next class. If they fail they have . to repeat the whole school year. Another 
collSequence of this is that there is a considerable. age-range of pupils in the same 
class. 
Table 3.4 - School levels/ages in Brazil 
7 
Pre-school 3-6 
Prim school 7-10 state/ rivate 
Second school 11-14 state/ rivate 
Vocational/ Academic Pre atation 15-17 state/ rivate 
Entry to University 18 state/private 
* There are some state schools at that level but they are a minority. 
Fundamental education in Brazil . is divided . into primary and secondary schools. 
Primary school covers a period of four years, secondary school is divided into two 
groups, the first grade - covering a period of four years - and the second grade -
covering a period of three years. To simplify an understanding of the organisation of 
the schools in Brazil I have made a comparison between the school systems in Brazil 
and the UK, and I refer to schools in Brazil in terms of the equivalent class in the UK. 
The correspondence between the educational system in Brazil and UK is shown in 
table 3.5. 
Table 3.5 - School levels/ages Brazil-UK 
Pre-school various Year Oto Year 2 3-6 
Prim school 1st to 4th ear Year3 to Year6 7-10 
Second school: First Grade 5th to 8th ear Year 7 to Year 10 11-14 
Secondary school: Second Grade 1st to 3rd year SixthForm/A-level 15-17 
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To optimise the use of state schools in Brazil, more than one session is operated 
during the school day for paralleled groups of pupils (at the same level). Such sessions 
are referred to as turns. Usually these turns operate morning, afternoon and evening 
classes. Nevertheless, in the north and northeastern parts of Brazil it is not uncommon 
to have up to four turns in a school day. Some of the schools described in this study 
(for example in case study 4) fall into the latter category. 
3.6 - THE DESIGN OF THE FIELD RESEARCH 
As• described in chapter 1, for this research I worked .with 11 secondary science 
teachers for three weeks, developing critical constructivist approaches to teaching and 
critical action research methods in an INSET course. An overview of the whole 
process of my field research is presented on.Figure 3 .4. 
The sample of teachers was self-selective. They came to the INSET course because 
they were interested in it. Before enrolling on the INSET course all candidates were 
interviewed and required to answer orally presented questions (tape recorded) and to 
complete a questionnaire about their usual practice in the classroom and their 
previous knowledge about constructivist theories and theorists (see questionnaire 1, 
appendix III). My aim was to generate a profile of their levels of knowledge of 
constructivism, their degree of agreement with constructivism, and whether or not 
they nonnally use constructivist approaches in their everyday classroom work. 
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Figure 3.4 - Flow Diagram of the Field Research 
llllll-lllllltltll•1111t11lll 
i Od/92-Marf!> 
July/5-,9 > 
July/31 > 
I 
I 
: l Aug-9/Sep-B> 
I 
I 
: I Sep/13-19 > 
I 
Febm>. 
A description of these steps and activities as well as its timetable are presented on 
Tables 3.6 and 3.7. 
The INSET course was planned as part of the normal academic activities of the 
Department of Education at the Rural Federal University of Pernambuco (UFRPE). 
The course proposal was approved by the Conselho Superior de Pesquisa, Ensino e 
Extensio (Research, Teaching and Community Upper Committee) and is included as 
Appendix I. 
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Table 3.6 - Description of the steps and activities 
Intervention A (A) 
Moment 2 (M2) 
Intervention B (B) 
Moment 3 (M3) 
Intervention C + 
Moment 4 C+M4 
Intervention D + 
Moments MS 
1996 
Started the course I· ran for three weeks in two parts: 
"Approaching Critical Constructivism" (2 weeks) and "Critical 
Action Research" 1 week . This was a total of 120 hours. 
Applied questionnaires to all participants at the end of the 
course. 
Preparation for the · action research project development (1 
week. 
The development of all classroom projects (about 4 weeks). 
Three classes for all artici ants were videota e recorded. 
Tape-recorded interviews with all participants at the end of the 
rocess and added a third uestionnaire. 
Elaboration of action-research reports developed inside the 
classrooms 1 week . 
Presentation of seminars about research reports (30h/l week). 
Videota e recorded evaluation with all artici ants. 
Tape-recorded interviews of 9 of the 11 teachers, 16 months 
later. 
Publication of theirs written accounts. 
Table 3. 7 Timetable of the steps and activities 
05/Jul-09/JuV93 
2-4 12/Jul-30/JuV93 
4 30/Jul /93 
5 02/Aug-06/Aug/93 
Intervention (B) 6-10 09/ Aug-I 0/Sep/93 
Moment3 
12 20/Sep-24/Sep/93 
Intervention C + 13 27/Sep-01/0ct/93 
Moment4 
Intervention D + -
Moment 5 C+MS 
February/95 
Mar/Dec/96 
Interview 1 + Questionnaire 1 
Trainin Course 
Questionnaire 2 
Preparation of the Action 
Research Pro· ects 
Development of the Action 
Research.Pro· ects 
Interview 2 + Questionnaire 3 
Elaboration of the Action 
Research Pro· ects 
Seminar Presentations and 
Critical Grou Reflection 
Interview 3 and Fostering self-
critical Reflection 
Publication of the accounts 
99 METHODOLOGICAL ISSUES 
3.6.1 - The INSET Course 
The content of the INSET course is presented in the table 3.8. Following I describe 
briefly the programme of each module. 
Table 3.8 - Content of the INSET Course 
Constructivism in Science Education 
Methodolo of Action Research 
Action Research Pro· ects in Constructivist Teachin 
Syllabus of the Modules 
Constructivism in Science Education 
80hrs. 
40hrs. 
60hrs. 
What does construction of knowledge mean? How is it possible to construct 
knowledge? Differences between transmission and construction of knowledge. The 
application of constructivism to science education. The importance of prior 
knowledge in the learning process. Alternative concepts vs. scientific concepts. The 
contributions from Piaget, Vygotsky and Freire. 
Methodology of Action Research 
Scientific research and action research.· Methods of research.· Classroom observation. 
Characteristics of Action Research. Methodological issues associated with action 
research and participant obseIVation. Solipsism and reality. Strong vs. weak 
constructivism. Social constructivism vs. personal constructivism. Constructivism, 
problem-solving and construction of knowledge at schools. 
Projects in Constructivist Teaching 
Planning science/maths teaching units using constructivist approach. Designing action 
research projects to implement and evaluate those teaching units. Guidelines for 
preparation of research reports. 
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Seminars 
This entailed the presentation, by each teacher, of their individual action research 
report and general discussion of the results. 
During the course, each teacher designed an action-research project, developing 
approaches to the construction of knowledge by pupils in their own classroom. At the 
end of the INSET course, they were required to answer a second questionnaire ( see 
questionnaire 2, appendix III). The intention being to investigate whether there had 
been any short-term change in the teachers understanding of constructivism. 
Following this, their projects were developed over a four to six week period. After 
that, they were required to answer questionnaire 3 (see questionnaire 3, appendix III). 
From this, my intention was to collect their impressions about the critical action 
research projects they had developed,·and their perceptions of the impact of these on 
their pupils, on the school teaching team, on their classroom practice, and whether 
this kind of improvement is a viable way of implementing change. I was also 
interested in observing any changes in their views of critical constructivism and critical 
thinking. Finally, each teacher reported their results and had the opportunity to 
discuss them and exchange ideas in critical group reflection during videotaped 
seminars. Sixteen months later, they were further encouraged towards self-critical 
reflection on the whole process in an extended interview. At the beginning ( at Ml) I 
received 18 questionnaires and interviewed 18 teachers. I have conducted analyses on 
11 of these, the other 7 did not complete all the requirements of the research: 
• one did not follow the course - Christina - due to problems of health; 
• two - Zilda and Marina - gave up during the first week; the former because 
she did not enjoy the course, the latter because she had personal problems; 
• two - Vania and Cid - gave up during the third week; the former due to 
her father's health problems, the latter to move for a new job; 
• two - Marcos and Carlos - attended the INSET but did not complete all 
the requirements - their final reports. 
Actually, this "drop-out" rate was to be expected for the following reasons: 
• the first part of the INSET was run during teachers' mid-year holidays; 
consequently they had no break and were very tired; 
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• they did not have any leave over the period of developing the action 
research projects and seminars, so they felt overloaded. 
3.7 - PRELIMINARY ANALYSIS 
3. 7.1- Results of Questionnaire 1- Prorde of.Participating Teachers 
From the analysis of the first part of the questionnaire 1, I outlined a profile of the 
teachers. All are graduates and had teacher training in courses as follows: 
Table 3.9 - Question n~ S ;..· Courses attended 
Table 3.10- Question n.1- Subject of Teaching 
Science 10 
Mathematics 01 
Total 11 
. 
Table 3.11 - Question n. 2 - Length of Teaching Experience 
less than 1 year 02 
1 to 10 years 06 
more than 10 years 03 
Total 11 
Table 3.12 - Question n. 3 - Pupils' Age 
less than 16 years old 10 
over 16 years old 02 
Total 12* 
(*) This total was increased from 11 to 12 because one of the teachers worked with 
two different age groups. 
Table 3.13 - Question n. 4 - Category o_f the Schools 
State 04 
05 
Other 02 
Total 11 
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The second part of the questionnaire 1, requested all teachers to encircle one of the 
characters in an A-D scale for each of the seven statements. The statements were: 
8a) When introducing a new topic, I usually assume that pupils know nothing 
about it. 
8b) Pupils usually learn through transmission of a well structured content. 
8c) You cannot teach a concept to someone who is not ready (mature 
enough) to understand it. 
8d) If pupils do not write things down, they cannot learn. 
8e) Pupil group work usually leads them to distract each other or waste time. 
8f) Teaching science is to transmit the knowledge about the way things in the 
world function. 
8g) A disciplined classroom, where pupils are paying attention to the 
teacher's discourse, is an ideal environment for learning to take place. 
The answers to question 8a to .8g were analysed in two ways. The first analysis was 
an attempt to categorise the teachers through their previous knowledge or intuitive 
use of constructivism. The summary of these answers is displayed in table V.1, 
appendix V. The answers to each question are displayed . on the Figure 3 .5 as bar 
charts. As can be seen, on question ~ eight out of•. eleven ·teachers ( or 73%) 
considered important the learner's prior knowledge. The conception of teaching as 
transmission was predominant among their answers to questions: 8b (64%) or seven 
out of eleven; 8f ( 64%) or seven out of eleven; and .8g (73%) or eight out of eleven 
teachers. All of these three questions aimed to evaluate the same issue, but 
approaching it from different points of view. 
With reference to question ~ 55% ( or six out of eleven) of the teachers disagree 
with the relationship between maturity and learning. The answers to the question 8d 
show that 82% ( or nine out of eleven) of the teachers disagree with the relationship 
between writing down and learning. Finally, 91 % ( or ten out of eleven) disagree with 
the notion that group work means waste of time ( question 8e ). 
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The second analysis used their answers to give a points rating as follows: 
The range of the scores over all the questions is between O (not constructivist) and 21 
(constructivist). The scores for individual teachers can be seen in the table 3.14. Also 
shown in this table is a summary of answers to the questions numbered 9 and 12 
shown below: 
09 Have you heard about constructivism? 
10 Have you heard about any constructivist theorists? 
11 Have you heard about Piaget, Vygotsky, Ausubel, Bruner, Kelly? 
12 Do you hold any opinions about constructivism? 
The full answers to the questions 8, 10 and 11 can be seen on table V.1, appendix V. 
n 
n 
n 
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Figure 3.S - Bar chart with answers from question 8a to!& on Questionnaire 1 
:Prior Knowledge 
Q8a 
Very Imp 
Teachers' opinion 
Maturity & Learning 
Q8c 
n 
n 
Str. Agree Agre 
~eachers '·opinion 
Group Work =Waste Time 
Q8e 
Str. Agree Agre Disagr Str. Disag. 
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n 
Teaching as Transmission 
Q8g 
s 
3 
n 
0 
Str. Agree Agre Diaagr Str. Di1ag. 
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Transmission = Learning 
Q8b 
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1eachers~ opinion 
Writing = Learning 
Q8d 
7 
0 
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. ~cachen'·opinion 
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Q8f 
4 
Str. Agree Agre Disagr Str. Disag. 
teachers' opinion 
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Table 3.14 - Teachers' Opinion on Constructivism 
:· __ · Ml .. 
21 
Rosa 21 Yes Ye 
Sandra 16 Yes Ye 
Adriana 13 Yes No n 
Tricia 11 Yes Ye 
Rosana 11 Yes 
Enio 10 Yes 
An ela 09 Yes 
Vitor 09 No N n 
Vera 07 Yes 
Jane 06 No 
It is interesting to observe that all teachers who had an opinion about constructivism 
agreed with it, and one of those who shared the highest score did not have an opinion 
about it at all. Two of the lower scores had neither heard about nor did they have an 
opinion about constructivism. 
In spite of one teacher initially stating that she agreed with constructivism, during her 
seminar, two months later, she stated that she completely disagreed with 
constructivism because it seems to her very laisse-faire. I return to this change later. 
3. 7.2 - Results of Questionnaire 2 
I used this questionnaire after the INSET course because I wanted to investigate 
whether changes occurred in the teachers' understanding about constructivism. The 
teachers were required to express their degree of agreement or disagreement with the 
statements below by encircling one of the characters in the scale (A = agrees; D = 
disagrees). The statements are as follows: 
01. Constructivism considers that pupils construct their knowledge: 
a) through interaction with natural phenomena; 
b) through transmission of well structured knowledge; 
c) through interaction with the teacher; 
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d) through social interaction and interaction with natural phenomena. 
02. An important role exerted by constructivist teachers is to provide a 
learning environment where pupils can: 
a) recognise and reflect on their own ideas; 
b) recognise the superiority of scientific knowledge; 
c) evaluate their own ideas by comparing_with teachers' ideas; 
d) accept the fact that other people can hold different ideas from their 
own which may also be correct. 
03. To learn to be more etTective, teachers should: 
a) prepare lessons . u.mirning -•.that -•t:he · pup~ .do .not know anything 
about the new topic; 
b) use pupils' prior knowledge in order to facilitate the construction of 
new concepts; 
c) plan experiments in order to confirm the theory taught; 
d) plan lessons taking into consideration the way pupils learn. 
04. Constructivist teaching assumes that: 
a) within the teacher-learning process the active role is taken by the 
teacher rather than by the pupils; 
b) the pupils are responsible for their own learning; 
c) it is the teacher's duty to help pupils to link the new concepts with 
their prior knowledge; 
d) it is essential to memorise symbols to learn concepts; 
e) the teacher should encourage pupils to express their ideas about the 
concepts; 
f) pupils should be actively involved in the lessons. 
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The full answers are displayed in table V.2, appendix V. I had established my criteria 
for categorising each question as constructivist or not constructivist and I exchanged 
each letter (A-D) for a number as shown in table 3.15. 
The range of scores is between 00 = not constructivist and 54 = constructivist. The 
score obtained to each question on questionnaire 2 is presented in table V.3 of 
appendix V. The results obtained are presented in the table 3 .16, which shows 
teachers classified according to the bigger or the smaller grade of their beliefs about 
constructivism. 
Table 3.15 - Code to Answers on Questionnaire 2 
Question la A=3 B=2 C=l D=O 
Question lb A=O B=l C=2 D=3 
Question le A=3 B=2 C=l D=O 
Question ld A=3 B=2 C=l D=O 
Question2a A=3 B=2 C=l D=O 
Question2b A=O B=l C=2 D=3 
Question2c A=3 B=2 C=l D=O 
Question2d A=3 B=2 C=l D=O 
Ouestion3a A=O B=l C=2 D=3 
Ouestion3b A=3 a~·2 C=l D=O 
Question3c A=O B=l C=2 D=3 
Question3d A=3 B=2 C=l D=O 
Question4a A=O B=l C=2 D=3 
Question4b A=3 B=2 C=l D=O 
Question4c A=3 B=2 C=l D=O 
Ouestion4d A=O B=l C=2 D=3 
Question4e A=3 B=2 C=l D=O 
Question4f A=3 B=2 C=l D=O 
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Table 3.16 - Teachers' Score on Questionnaire 2 
Tricia 51 
Jane 51 
Maria 50 
Rosa 49 
Vera 49 
Adriana .49 
46 
Vitor 45 
Sandra 45 
Rosana 44 
Enio 43 
3. 7.3 - Comparison between answers on Questionnaires 1 and 2 
The table 3 .17 shows the answers in both questionnaires, allowing a comparison of 
"before" and "after" the course. The last two columns also show the normalised 
answers to permit a comparison. Although these are only preliminary results, I could 
see that the teachers I had first described as adopting a constructivist pedagogy ( +) 
got the higher scores ( an exception was Tricia, whom I could not get enough 
evidence to categorise). I also noted that my· categorisation worked for those teachers 
wh~ were not willing to adopt a constructivist app~oach (-). Another "exception" was . 
Sandra, who got a high score on the· first questionnaire', but not on ·the second one. 
The reason for this was perhaps that she answered the first questionnaire in a way 
expressly aiming to please the questioner. Detailed comments on these results are 
included within each case study, and chapte~ 8. contains some broader comments. 
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Table 3.17 - Comparison between answers on Questionnaires 1 and 2 
Rosa 
Sandra 16 76 45 83 +7 
Adriana 13 62 49 91 +29 
Tricia 11 52 51 94 +42 
Rosana Yi 11 52 44 81 +29 
Enio Yi 10 48 43 80 +32 
Angela Yi 09 43 46 85 +42 
Vitor No 09 43 45 83 +40 
Vera 07 33 49 91 +58 
Jane 06 29 51 94 +65 
( +) Teachers I first categorised as willing to adopt a constructivist pedagogy. 
(-) Teacher I first categorised as not willing to adopt a constructivist pedagogy. 
(#) Teachers whose feelings about constructivist pedagogy I was unable to categorise. 
3. 7.4 - Analysis from Answers on Questionnaire 3 
The purpose of questionnaire 3 was to make a general evaluation of the work done to 
date and to assess the extent of change that has been achieved by the teachers; their 
appreciation; and any major difficulties encountered. This questionnaire was carried 
out after the action research project as can be seen on table 3.7. The questions asked 
on questionnaire 3 were: 
• How do you evaluate the design and implementation of a constructivist 
approach in your own classroom? Please, exemplify. 
• Do you think that your pupils enjoyed the experience? Why? 
• Do you think that the Head Teacher approved your experience? Why? 
• Do you think that quantity and quality of pupils' learning were better, equal 
or inferior from that used by conventional teaching? What evidence do you 
have? 
• What major changes did you introduce in your classroom practice related 
to pupils' construction of knowledge? 
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• Do you intend to carry on applying this methodology in your own 
classroom? If yes, how? 
• ·What kind of difficulties can--you -.foresee_-;by carrying on using that 
methodology? 
• Is this type of work viable within your community? 
The full range of answers to questionnaire 3 is· displayed in appendix VI. During the 
analysis I noticed some changes in pupils' behaviour and teachers' practice as well as 
some "discoveries" and difficulties faced by teachers. The changes were: 
Changes in pupils' behaviour 
Pupils were very enthusiastic about the discussion and during the group 
· work as well (Jane). 
The pupils could express themselves (Enio ). 
The pupils' self-confidence increased (Rosa). 
The fun and cheerful classroom · environment... the respect for 
classmates' opinion and the co-operation among the pupils (Rosana). 
Changes introduced in teachers' practice 
I began to appreciate the importance_ of prior knowledge and to use it to 
underline and drive my practice (Adriana). 
Asking questions before introducing a new subject and trying to 
contextualise (Jane). 
Constructing knowledge with the pupils without imposing it (Sandra). 
Stimulating class discussion (Rosana) and group work (Jane). 
Now I listen to the pupils' ideas about the content and consider them 
(Vera). 
Discoveries made by teachers 
What is important is to develop new methods to evaluate pupils, learning 
within constructivism. One cannot apply an existing evaluation method to 
a new situation such as constructivism (Vera). 
The importance of discussing the experiment before doing it (Rosa). 
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Teachers have to know a lot more about the subject to present pupils with 
questions, which provoke their thinking (Rosa). 
The importance of drawing prior knowledge in order to stimulate the 
involvement of the pupils, to improve their self-esteem, to restore 
dialogue in the classroom, to give pupils a voice and to obtain 
meaningful learning (many). 
Difficulties faced by teachers 
Bad classroom behaviour increased (everybody talking at the same time). 
Perhaps I did not know how to deal with this freedom and I put pupils too 
much at ease. Besides, I spent two weeks teaching the subject when I used 
to spend just one week (Jane). 
The large number of pupils in the classroom and the large number of 
classes to teach (many). 
The pupils' low opinion of their own ideas or fellow pupils' ideas 
(Adriana). 
The pupils were used to receiving everything ready for consumption from 
the teacher and they not want to think (Jane). 
Pupils' difficulties in expressing themselves (Maria). 
How to evaluate in constructivism (many). 
The strong traditionalist tendency inside schools (Tricia). 
1 The· emphasis on the quantity of content.··instead .of on · the quality. of 
learning (Rosa). 
3. 7.5 - Evaluation of the INSET 
The final report together with an evaluation of the INSET course by the teachers is 
included as appendix Il.) 
3.7.6- General results of all action research projects and seminars 
Thirteen teachers carried out action research projects. They covered different subjects 
and pupil age groups within both state and private sector schools, including various 
school "turns". The table 3.18 shows the subjects encompassed by their action 
research projects. 
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Table 3.18 - Teachen' action research topics and school levels 
Carlos First order e uation 9 7 
Enio Am hibians 8 6 
Jane Prime numbers 7 5 
Marcos Function A-level 
Rosana Blood circulation 9 7 
Sandra Vertebrates 8 6 
Vera Ecolo & food web 9 7 
Vitor Blood circulation 9 7 
Three of the action research projects are presented in more detail in chapters 5, 6 and 
7. 
At the end of their projects, each teacher presented a seminar, with the results of their 
own action research. The teachers also evaluated the whole INSET, the personal 
changes they had experienced and also the challenges and difficulties they faced. Next 
I present and comment on some statements made by the teachers. 
Evaluation statements made by the teachen · 
Rosana explained how she was very willing to apply constructivism in the classroom 
in spite of lacking time [she teaches in two schools]. With reference to the INSET she 
states: 
This course was the most positive thing that has happened to me since I 
.finished my graduation as a teacher. The exchange of experiences was 
really wonderful and I learned a lot from my colleagues. 
According to Tricia, the exchange of experiences was amazing: 
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Now I know that it is possible to open doors to encourage changes in 
classroom practice. 
Enio said he was very glad when one:of,the.pupils:.told-_bim,that'his {Enio's) lessons 
had taught him to think and talk about himself: He {Enio) is convinced .that within the 
classroom, pupils "are not allowed to talk". After the INSET he realised the 
importance of interaction among peers in the learning process. He considered that the 
exchange of information and the experiences were very valuable: 
I came to the course with plenty of doubts and ended up convinced that 
constructivism is viable and that it is still possible to bring about changes 
in classroom practice. In spite of the ruling ideology, it is possible to 
make pupils think. The system is designed to prevent pupils thinking and 
I am convinced that the act of thinking is a powerful tool for changing 
the "status quo". 
Vera said that having experienced constructivism throughout the INSET, she felt 
more confident about it, and had a better foundation for implementing a constructivist 
practice within the classroom. She also added: 
,· • < 
This course was- quite different from anything[ have ever experienced. I 
have learnt that changes can only be implemented in stages. 
Maria found the INSET very positive. She is now convinced that pupils have a 
responsibility for their own learning. She said she is aware that she can change and is 
willing to apply the constructivist ideas. 
Angela said that at the beginning she had disagreed with constructivism because, what 
had previously been described to her as constructivism gave her a false impression. 
During the course she became aware of what constructivism really means. She 
considers that experienced teachers are more resistant to change than newly qualified 
teachers. She stated that she was concerned because she did not know how to 
approach constructivist teaching. 
Adriana said that during the INSET she experienced the .construction of her own 
i 
knowledge and that all participants _were able to express· themselves and to listen to 
colleagues. She also realised that they used to dismiss each other's opinion and they 
were accustomed to imposing their opinion. She added that the group had become 
aware of all of this within the first two days of.the INSET. This resulted in improved 
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maturity and knowledge. She felt she had been "shaken" by it and would never feel 
the same again. It had revealed her true self. She had noticed the extent to which she 
had changed and had also noticed changes in the relationships amongst the 
participants. In her case she started seeing the pupils in a different light, and she 
reckons that "transmission of knowledge" shows lack of respect for the pupils. She 
stated she was able to recognise the way she used to treat her pupils. Now she 
understood the difference that occurs when she "transmits" and when she gives pupils 
the opportunity to express themselves and to construct their knowledge. In her 
opinion, the difficulty she encountered was due to the educational model she was 
accustomed to; i.e., the power of the system to prevent changes. 
Marcos said that after a long search he had found in the INSET what he had been 
looking for. For example, the key to being able to help his pupils in a more effective 
way. He added: 
When we want to change, we disturb those who are not interested in the 
change/and being changed Th~n we encounter huge obstacles. 
Carlos said that the difficulties in constructing knowledge are enormous. The 
educational system is a great obstacle. Pupils are accustomed to passive learning and 
resist change. He added that the lack of resources was another hindrance. As a Maths 
teacher, he enjoyed the course despite the emphasis on science. He concluded by 
saying that pupils only learn by applying new information and not being taught in a 
traditional way. He experienced this in the INSET. His plans now are to form a group 
to study pedagogic practice and thereby improve and disseminate the applications of 
constructivism. He thinks it is a shame that, at times, his pupils do not appreciate what 
he is trying to do is for their benefit. 
I think that (applications of constructivism) is difficult but is still possible 
(Vitor). 
The difficulties are enormous. The exchange of experiences was excellent 
and very positive. (Jane). 
The INSET to me was like a light at the end of a tunnel But it still 
remains a question mark. If I believe in what I am doing then it is 
possible to achieve it! (Sandra). 
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3. 7. 7 - General results of interviews 16 months later 
Only the eleven teachers who completed all phases of the study were invited to the 
final interview. However, two of the teachers could not be contacted, so only nine 
were interviewed. All interviews were tape-recorded and some extracts are presented 
and discussed in chapters 4 and 9. 
3.8 - SUMMARY 
In this chapter I have presented and attempted to justify the methodological approach 
of my study. I have also given the categories I created for analysing critical 
constructivism teaching, critical .. dialogue ,and. :critical thinking .. Finally, I have 
I • •·,,· : •'··. •• _ ••• • ·•. •. ·•:.·•.' • •• • •• 
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. -~ . 
described my field research and presentecLthe generaL results and my preliminary 
analysis of the questionnaires. 
Part II is an account and discussion of the case studies. 
PART II 
CASE STUDIES 
11.0 - INTRODUCTION 
PART II 
CASE STUDIES 
In this part I deal with four case studies; in chapter 4 my own case study, as an 
example of a teacher educator's view of a teacher development programme 
approaching critical constructivist teaching, collaborative critical action research and 
teachers' critical thinking. In chapters 5, 6 and 7 I deal with three individual teachers' 
(Adriana, Rosa and Maria) case studies. 
I also discuss the criteria for selecting the three case studies. 
11.1 - CRITERIA TO SELECT CASE STUDIES 
From the interviews carried out over the 16 months of the action research projects, I 
selected three teachers as case studies. The criteria for selection are set out in table 
II.I. 
1. Adriana is a 30 year-old Biologist and Science teacher and has been teaching for 8 
years. Although Adriana obtained a medium score (62%) on the first questionnaire, 
she did not hold any opinion about constructivism. She has worked in both private 
and state schools, but she opted for developing her own action research project in a 
private school with children of lower middle class background up to 16 years old. 
2. Rosa is a 31 year-old Biologist and Science teacher, who works in a state school 
which draws children from a very deprived community. She has been teaching for nine 
years both with children and young adult workers. I selected her because she received 
the highest score {100%) on the first questionnaire, which evaluated her knowledge 
about constructivism, and because she holds very positive opinions about it. 
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3. Maria is 31 years old, works in a mixed school (partially state maintained) and has 
been teaching for three years. During the project she taught children aged under 16 
years in both types of school: state and mixed. The state school was in a very deprived 
community but the mixed school had children . from middle class backgrounds. I 
selected her because she is the only Physics teacher in the group and she obtained the 
highest score (100%) on the first questionnaire. Although she had heard about 
constructivism before, she did not hold a positive opinion about it. 
Of the three teachers, two of them, Adriana and Maria, had no prior knowledge of 
constructivism and consequently they did not have any opinion about constructivism. 
Rosa had some prior knowledge and she agreed with constructivist principles. 
Adriana and Rosa have a background in Biology and Maria is a Physicists. All three of 
them teach different types of schools: state school (Rosa), private school (Adriana) 
and mixed school {Maria). The types of pupils taught are also different: children 
(Adriana and Maria), children and adults (Rosa). Their teaching experience varies 
between 9 years (Rosa), 8 years (Adriana) and 3112 years (Maria). Finally, Adriana 
held an intuitive constructivist practice. 
Unfortunately it was not possible to include a male teacher in this sample because the 
one I selected (Enio) was not available for the last interview. I excluded all the Maths 
teachers because I decided only to include science teachers. This was unfortunate 
because one of the Maths teacher (Jane) got the lowest score on the first 
questionnaire and the highest at the second questionnaire, thereby making the highest 
gain. In spite of Jane not being included as a case study I have, however, referred to 
her performance to exemplify various point in the course of this thesis. 
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Table Il.1 - Criteria for Selecting Case Studies 
Teachers Subject Sex Q. 1 Q.2 Gain School Pupils' Opinion on Heard 
(%) (%) Types construct. about 
Constr. 
Maria Physics Fem 100(*) 93 -7 Pub/Mix children No opinion +Yes 
Rosa Sc/Biol Fem 100(*) 91 -9 Pub ch&ad Yes, aw-ee +Yes 
Sandra Sc/Biol Fem 76 83 +7 Priv children Yes, agree -Yes 
Adriana Sc/Biol Fem 62 91 +29 Priv children No opinion +Yes 
Tricia Sc/Biol Fem 52 94 +42 Priv children Yes, aw-ee #Yes 
Rosana Sc/Biol Fem 52 81 +29 Pub children Yes, agree #Yes 
Enio Sc/Biol Male 48*** 80(**) +32 Pub adult Yes, agree . -Yes 
.Angela Sc/Biol Fem 43 85 +42 Pub children Yes, aw-ee -Yes 
Vitor Sc/Biol Male 43 83 +40 Mixed children No opinion -No 
Vera Sc/Biol Fem 33 91 +58 Priv children Yes, agree +Yes 
Jane Math Fem 29(**) 94(*) +65(****) Priv children No opinion +No 
LEGEND: 
(*) Highest Score (100) (**) Lowest Score (***) Medium (****) Highest (ch)Under 16 
Q.1 (29) e Q.2 (80) Score (Q.1) Gain (65) (ad)Young Adults 
( +) Teachers I first guess as willing to adopt a constructivist pedagogy. 
(-) Teachers I first guess as not willing to adopt a constructivist pedagogy. 
(#) Teachers I had no idea about their feelings about constructivist pedagogy. 
Const Years 
Prac. Exp. 
maybe 3.6 
maybe 9 
No 2 
maybe 8 
No 0.3 
maybe 14 
No 0.4 
No 18 
No 22 
No 10 
No 7 
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CHAPTER4 
CASE STUDY ONE 
REFLECTIONS OF A TEACHER 
EDUCATOR 
4.0 - INTRODUCTION 
Whereas in the previous chapter I presented the methodological issues and the design 
of the field research, in this chapter I start by describing my motivations, concerns, 
aims, beliefs, feelings and challenges faced over the whole process of my critical 
action research. 
Because the essence of my thesis concerns reflection, openness, dialogue, intervention 
and case study, it is important that I, too, am subjected to analysis. In this chapter I 
engage in reflection on my own case study. As mentioned in chapter 2 this is not a 
neutral thesis and so my political position is explicit. 
Subsequently I match examples of my own action research to the following aspects: 
critical constructivist teaching and problematisation, social construction of the 
knowledge and horizontal and vertical interactions, critical dialogue and democracy 
and, finally, critical thinking - through inducing reflection, awareness, search for 
change and change. All of these aspects, fully described in chapter three, are 
commented upon here. 
4.1 - MY OWN ACTION RESEARCH 
Through my own action research I have wanted to find out if a methodology based on 
Freire's ideas and critical constructivism could be explored in teacher development 
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programmes and constitute an alternative way to trigger change in teachers' beliefs 
and classroom practice resulting in a greater awareness for pupils. 
I started the INSET course by asking teachers questions about their expectations of 
the course, and, more important, about its methodology. In order to apply 
constructivism in the classroom, a methodology which is rather different from 
traditional ones needs to be implemented. It is not effective to try changing teachers' 
practice towards constructivism by only teaching about what constructivism is. In 
other words, it is essential for learners to experience the very construction of their 
own knowledge and to understand how this works by doing it. 
From the categories discussed in chapter 3, I chose four aspects of my own work to 
be closely examined by describing how these emerged during the INSET course. They 
are: 
• critical constructivist teaching and problematisation; 
• the social construction of knowledge and horizontal and vertical 
interactions; 
• critical dialogue and democracy; 
• critical thinking - through inducing reflection, awareness, search for change 
and change. 
In the text these aspects appear in bold when they are first mentioned. 
In this chapter I also discuss and reflect upon my role as interventionist. I present 
extracts of some of my own classroom discussions and of interviews which took place 
during the INSET course, the seminar and the action research projects, in order to 
illustrate any difficulties that occurred and the ways I dealt with them. 
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4.2 - MATCHING EXAMPLES OF MY CASE STUDY TO THE 
CATEGORIES 
4.2.1- Critical constructivist teaching and problematisation 
The challenge of running this INSET course was to run a critical constructivist 
course, not just a course on constructivism. This meant I had to learn how to be a 
critical constructivist tea~her while being one myself. At the same time I had to face 
the challenges posed by Freire, i.e.: to be ·dialogic, coherent, tolerant, humble. To 
have failed would have meant the collapse of my dreams at the very outset. 
I prepared as much material as possible in order to use it for the class sessions I 
developed. I started by creating a very relaxed atmosphere, by asking the participants 
to introduce each other and, in order to contextualise the discussion, the teachers 
were encouraged to share their main concerns about classroom practice. I firmly 
believe that within themselves, each teacher knew the best way to promote real 
learning among their pupils. I was also convinced that if they had an opportunity to 
exchange experiences with colleagues in a friendly environment, by exposing, 
comparing, discussing and defending their beliefs, they could learn a great deal from 
each other. As good experiences are easily assimilated and could therefore encourage 
changes in practice, I put all my efforts into assuring a good learning atmosphere for 
everybody. As a rule nothing was imposed, but every issue was discussed in order to 
obtain a consensus. For example, during the INSET, the Annual Meeting of the 
Brazilian Society for Scientific Progress was also taking place. Therefore, the 
programme of the INSET was designed to allow the participants to attend selected 
(by consensus) events of the Meeting. Here, I also presented a paper and some of the 
participants of the INSET attended my presentation. 
The instructional procedures involved a great deal of horizontal interaction, through · 
small groups work, complemented by vertical interactions in the form of class 
discussion moderated by myself, as the teacher · educator, in order to examine 
problems, interpretations and solutions. The teachers were encouraged to. build their 
understanding of constructivism from explanations given by their colleagues. It is 
important to note that I was not the sole evaluator of knowledge in the classroom. 
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For example ~e participants usually paid attention to their fellow teachers' talk and 
my intervention was not often required. This happened quickly in the course and came 
about naturally as all of them were experienced teachers. 
On the first day I started by asking teachers ·the following questions: 
1. What do you understand by "constructing" knowledge? 
2. How can you differentiate "transmission teaching" from construction of 
knowledge? 
3. How might you characterise the construction of knowledge inside a 
classroom? Give examples. 
4. Do you consider the construction of knowledge by pupils to be important? 
Why? How is this construction possible? 
To illustrate the difficulties faced when running such a course, I transcribe below 
excerpts from one dialogue. When answering the fourth question, for example, the 
participants were starting to build ideas about alternative conceptions, although they 
did not know this term. When I explained it to them, Adriana, one of the teachers, 
remarked at once: 
Adriana 
Vania 
Adriana 
Well, I do not think that the way Zelia (me) introduced 
the term was ... very constructivist .... 
But, she only confirmed what we had already said! 
Yes, but I still do not think that it was done in a very 
constructivist way! 
This allowed me to point out how difficult critical constructivist teaching is, even to 
me who was running the INSETI I stressed the importance of selecting accurate 
words to express precisely what we mean. If there is a new term that is supposed to 
do this better, we should be aware of it even if we do not agree with its use. As the 
conductor of the course it was my responsibility to introduce such terms. Moreover it 
is crucial not to confuse constructivism with non-directed teaching. I remarked that 
this is a current misuse of the concept of constructivism which has been confused with 
"no direction" "no teaching" but just laisse-faire. This fact can explain some 
resistance from teachers in general to adopting constructivism. In fact, Adriana may 
have felt I was not being constructivist because I intervened so strongly and led the 
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class at times, and this conflicted with her impression of constructivism as non-
directed teaching. 
Since we are trying to build a pathway towards constructivism together, it was very 
important that I had their feedback and appraisal. So, I invited them to use the above 
situation to try improve our understanding of critical constructivist teaching, and 
how to apply it. 
Solomon (1993, p.89) emphasises the ·importance of social confirmation (or 
consensus) to the assimilation of new concepts and, at the same time, shows how this 
change can be slowed down. She exemplifies this by describing how a classroom 
discussion on energy arose out of the follow question: 
Does a piece of bread lying on the bench have any energy? 
One of Solomon's pupils said that the bread did not have energy because it "couldn't 
jump around". The group together agreed, despite the dissent of one student, whose 
argument - that energy is stored in food - was ignored. Two years later, the same 
group, discussing the same topic, now completely agreed with the idea that energy is 
stored in food, and ignored, at once, the claim that food could not have energy. 
This example illustrates my position. Although Solomon's point of view about the 
teacher's role is not clarified, I think that intervention by the teacher is crucial to 
accelerate the process. This is the role of school teaching according to my readings of 
Vygotsky (see chapter 2). Freire (1993, 1994) and Snyders (1977) also stress the 
responsibility of the teacher in conducting the process in order to guarantee pupils' 
learning. To them non-directed teaching is itself irresponsible since it implies the 
negation of the intellectual as organiser. The intellectual' s duty is to fill the empty 
rooms where his or her intervention is essential. His or her intervention, as organiser, 
does not mean being authoritarian. When the intellectual does not intervene, does not 
direct and does distance him or herself: the action become mere tumult {Freire, 1993, 
p.46). 
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In order to show how vague the conception of critical constructivism was, I quote 
below a teacher's answer about the meaning of constructivism: 
It is to put a message across to the pupils... it is themselves building an 
idea from the subject matter I have delivered .. they are already 
constructing the knowledge for themselves (Angela). 
According to Angela, the construction of knowledge lies with the pupils. The 
teacher's role is just to transmit. The pupil's duty is to deal with experiencing and 
comprehending. Although it may seem correct, her explanation of constructivism is, in 
my opinion, superficial. It appears like an 'ill-learned" lesson. It gives the impression 
that it is not the teacher's responsibility to prepare the ground for the pupils to 
construct their own knowledge. In fact the teacher has an important role to play. He 
or she must prepare the ground for the pupils' constructions and this task demands 
hard work, good preparation and commitment. If it is true that the construction of 
knowledge is made by the pupils themselves, it is also true that it does not preclude 
the teacher's responsibility. If it was so, traditional good teaching would be enough. 
Much research has been carried out to understand the way the pupils think and make 
sense of the new information, to foster teacher's appreciation of different teaching 
strategies. 
The feelings that the participants presented at the beginning of the INSET course can 
be better understood through Angela's comments about the methodology: 
At the beginning I found it strange and difficult, because I expected to 
receive all information already completed .. but then I realised this was 
not to be like that... That we ourselves must build our way ... I was a bit 
suspicious ... but later, progressively, I grew used to it (constructivist 
methodology). It was good because later I realised it. I think that ifwe 
had started in a traditional way (transmission) I am not sure if I would 
be able to reach the same conclusion (Angela). 
In her appreciation of the INSET, Rosa stated: 
The INSETwas invaluable! I was wondering ... ''How it would be possible 
to introduce a new topic by using a constructivist approach?" Because, 
even if I had a general idea about constructivism, the major trouble was 
to put it into practice, to implement it. But, over the INSET, we 
experienced it. Nothing came ready-made and so... we started by 
building, bit by bit, the course methodology itself (Rosa). 
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Because I was trying to intervene and to problematise all the teachers I asked many 
questions. Next I present some examples and extracts. 
During the last interview I asked Maria what she thought would happen within the 
classroom if the pupils were free to talk and express their ideas - even a "wrong" 
concept or a conservative opinion, and why she thought it is important to have 
emergent democracy inside the classroom. By asking questions I was pushing her to 
reflect on her ideas. She replied saying that she believed it to be important for pupils 
to build their conceptions about life and so to build their own pathways. She thinks 
the teacher should stimulate pupils to investigate and to explain their opinions. By 
studying the history of science she could see that its progress was due to scientists' 
own obstinacy because, at the very beginning the acceptance of ideas would not be so 
easy. There are a great number of hindrances to overcome when someone brings 
about a new idea or concept, so Maria believes that the freedom inside the classroom 
can be an incentive to creativity. She also considers that decisions on the content to be 
studied should be shared with the pupils. In that case the teacher should allot some 
time for debating this matter, but she does not think that this would be very time 
consuming because if the pupils have freedom to express themselves it will happen 
naturally. She reckons that teachers can express their opinions, and try to convince the 
pupils, but must never impose it. She thinks that this attitude can help the pupils to 
take their own decisions. She added that, sometimes, the teachers' choice about the 
- content that should be emphasised can be influenced by dominant ideologies: 
Why do working class pupils have to study certain subjects? Some other 
subjects could be more useful .. If somebody belongs to a particular class 
this is not to say that he or she must be there forever. 
However,· she considers that by taking some decisions, even unaware, the teacher can 
contribute to maintain the "status quo". Finally she remarked: 
Teachers must be open minded The information is available everywhere; 
quickly then they should prepare the pupils to start taking decisions now. 
In her opinion the teacher's role comprises the facilitation of the learning process, to 
empower the pupil and to prepare him or her to take decisions. 
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Despite these ideas having worried her for some time, they were not as organised in 
her mind as they are now. She believes she is changing and losing her prejudices due 
to her reflections. In her opinion the process of reflection was influenced by the social 
interactions, the events around the world and the political contradictions. As a 
consequence of the INSET Maria says: 
The debates among teachers, with the same background and experience, 
are leading me to enormous questioning about my stance in solving 
problems, to cope with some situations, and even in looking for ways out 
(Maria) 
Rosa's evaluation was: 
The INSET aroused in me a great deal of questions and I want to try new 
approaches in my classes. (Rosa). 
Another time that I problematised the teachers was when I gave them feedback of 
their research reports. For example, when Rosana wrote that she felt herself confused 
- because she did not know if she should explain or carry on asking pupils questions in 
order to scaffold their own construction - and she decided to explain. I asked: Why 
did you not resist the temptation of "teaching" at that moment? Were you afraid that 
they could not reach the co"ect answers? Was it just by force of habit? 
4.2.2 - Social construction of the knowledge and horizontal interactions 
The next point to be addressed is the social construction of the knowledge or how 
our discussions during the course helped to clarify and to build, collectively, a new 
concept. For example, dealing with the difference between transmission and 
construction, Adriana said that, to her, to "transmit" is to pass on information without 
taking into consideration the pupils' prior knowledge. To construct knowledge with a 
pupil means to build it starting from both the scientific concept and their prior 
knowledge. Vitor then added that those who construct the knowledge are the pupils 
themselves, because the teacher can only communicate his knowledge. The following 
quotations can better illustrate this point. 
Vitor In order to construct the knowledge it is necessary for 
those who receive the information, to have some 
practical experience with it in order to understand the 
principles thoroughly. It's necessary to know and to 
Adriana 
Rosana 
Adriana 
Rosana 
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experience in order to learn. If they do not 
comprehend they will not learn. 
You direct the pupils, you guide them, induce... give 
them clues to their construction... in order for them to 
make their own conclusions. Sometimes it can become 
difficult for them to achieve this by themselves. 
I think that "to direct them" is very important! 
I am not sure. It is as if you were saying: Do this, do 
that! Not like that! I think it would be better to say ... "to 
help them" through 
Well, I think it should be "to guide them". 
Due to the heterogeneity of the teachers' notion about constructivism the debate was 
interesting. They had a great deal of experience to exchange. Explaining his attempts 
to apply constructivist teaching during mathematics lessons, Carlos fostered 
reflections, saying that, firstly, through previous classroom discussions he had 
extracted the overall view the pupils have about the topic. For example, if the lesson 
is about "phenomena", in order to warm up the discussion he asks them: "What are 
phenomena?" He said that they usually reply: "It is an extraordinary fact, rare, hard to 
happen." Then he writes all that they say on the board. By listening, he gets a general 
profile of the class. There are pupils who have a very low leve~. there are others who 
are a little bit ahead and there are others who present a very elaborate idea about the 
topic under discussion. So, with this information - ie. the conceptual level they have, 
the different stages at which they. are - he intervenes, by .giving his own contribution. 
His guess is that they usually have a good understanding about phenomena and the 
universe ... so, he only helps them by giving the finishing touches to their knowledge. 
However, there are some topics, very current ones, which are difficult to build 
knowledge on. In that case the teacher cannot expect the pupils do it themselves. 
E:ach concept has a story ... so, why not approach them with its story in 
order to facilitate the pupil's understanding of the concept? Why does 
one put the concept directly as text books usually do? 
Carlos' s concerns were about contextualising the new information in order to make it 
meaningful to his pupils. Later, the discussion returns to debate on how to deal with 
the alternative concepts. I intervene to explain that despite being different from the 
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scientific concept, the pupil's point of view it is not necessarily wrong and we should 
firstly reveal his or her prior knowledge. According to some views (Hewson and 
Hewson, 1988, for example) it is crucial to substitute those alternative concepts by 
the scientific ones. I explained that there are many ways to achieve this. One way is 
through traditional teaching, by transmission ... i.e., by imposing the new knowledge 
on the pupils, but, there are some problems with this approach. I gave them an 
example: 
Yesterday, I was talking with Antonio, and he told me that recently he 
was in the kitchen cooking something and suddenly a pan of oil caught 
fire. In spite of his knowledge (he is a physicist), he threw water onto the 
pan to extinguish the fire. He was amazed: 
How could I have done that? Despite the knowledge I have about this 
matter, I still applied my prior knowledge in an emergency! 
This probably occurred because his (Antonio's) prior· knowledge about the water's 
property for extinguishing fire (regardless of what kind of fire) was still present in his 
mind. So I remarked: 
This is why teaching only by saying:· "The correct knowledge is that!" is 
not totally successful. There/ ore, the researchers are trying to find new 
ways of teaching, which do not only overlap with the scientific 
knowledge. Instead, one should unveil the pupils' prior knowledge in 
order to understand how they perceive the problem. It is also important 
to make clear to pupils the way they think in order to share with them the 
responsibility for their learning. By understanding their prior knowledge, 
it becomes much easier to seek teaching alternatives, for example, the 
use of counter-examples. I ask you: Would it not be better to just 
integrate both concepts? 
Adriana 
Enio 
Marcos 
Zella 
That is what is happening now ... 
I agree. We held a prior understanding and now we are 
comparing it with the new information we have got. We 
are truly building a new concept from the view we held 
on constructivism. We have now reformulated our 
understanding of constructivism. 
Then, the teachers _are just facilitators are they not? 
Well ... (laughs). So, listen to me! When we learn a 
foreign language does this mean we must forget our 
own language? Ifwe add new information we should 
learn how to cope with all of it! ... In my case, I hold 
many alternative concepts in physics, chemistry ... 
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because they do not constitute my main study area. If 
you ask me questions about phenomena that I do not 
know, my answers will probably be scientifically 
inco"ect. So, what should I do? Just change my mind 
and agree with you even if I cannot fully understand? 
What do you think? Do you think it works like that? 
Alternatively, should I try to reconcile my 
understanding with the new explanation you gave me, 
and so build a new knowledge? 
Rosa I think this happens because the knowledge is still not 
complete. There are many trends in science and some 
of them are contradictory. There is no unquestionable 
trutk .. We should analyse the knowledge we hold and 
use it as a starting point to understand the new one ... 
Vania I think the best way to understand the student it is to 
put ourselves in their place. 
At this point, we began to discuss the responses that each group in the class gave to 
the issue of constructivist teaching. Together we tried build an elaborate concept 
about it. I found it very interesting. For example, in explaining constructivism, 
Adriana said that in the construction of knowledge, it is important to use the five 
senses: sight, sound, smell, hearing and touch because they are all important to 
construct knowledge. She exemplified it by saying: 
Studying air, we cannot see it. We feel it but, sometimes, we cannot relate 
breeze with air. So, because it is invisible, the pupils tend to repeat what 
the teacher says but without understanding it. However, when the teacher 
conducts an experiment, then the student can ''see". For example, 
understanding that air exists would be easier if the teacher blew up a 
balloon and the pupils could see that he or she was putting something 
inside it and therefore it was being filled up. But what is it that is filling 
up the balloon? Hence, the senses exert an important role in 
understanding abstract concepts ... 
Sandra, then added: 
It is indeed very difficult to give up our teachers' status in order to 
understand the pupils' point of view ... 
In order to try to understand the context and. be flexible, I suggested inviting some 
lecturers to discuss with us experiments in chemistry, physics, biology, mathematics 
when we could all assume the role of a pupil. So that we could understand better the 
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pupils' point of view. There was unanimous agreement and there followed the 
discussion of constructivist teaching. 
During the discussions, the exchange of opinions and critical dialogue made room for 
reflection and individual construction. 
The next extract shows how a classroom discussion can contribute to learning. Carlos 
came forward with his ideas. His colleagues asked questions, expressed their doubts 
and the end result was positive. When· the exchange of opinions is among students 
they feel more comfortable in being critical and disagreeing with each other rather 
than with the teacher. So, this process can reinforce the construction of their opinions 
through free debate. This is the role of horizontal interaction. 
Carlos 
Rosa 
Carlos 
Rosa 
Carlos 
Rosa 
Carlos 
Rosa 
In order to improve and to systematise the prior 
knowledge brought in by pupils I offer them activities 
that respect and match with their conceptual levels. 
What do you mean by conceptual level? 
The pupils usually bring into the classroom the prior 
knowledge they hold about scientific concepts. What I 
usually do is to locate each student within a specific 
level according to the knowledge they hold about the 
subject under study. As teachers we must help the pupils 
to improve their knowledge by respecting the level they 
are and work from that to reach the required standard; 
for example: learning how to write their names. 
So, should the teacher get through to the pupils' level of 
knowledge of each specific topic and guide them in order 
to achieve the goals he or she wants? 
No, it is not what the "the teachers want" ... 
When you said that "they must learn how to write their 
name" you fixed an objective ... 
Well, it is not exactly what the "teacher wants" but what 
the "society wants". 
What does "society want"? 
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At this point the discussion raised an important aspect to be discussed later: the role 
played by society in shaping education. The comments made by Marcos in the next 
extract show his reflections and his line of ~ought. 
Marcos It is interesting this process because we (group together) 
have gelled ideas and so we start to reorganise them ... 
teaching is like that. However, it is essential not to forget 
that the pupils in a classroom are expecting something 
from us... the knowledge they bring is basic and 
sometimes confused It is our role to make scientific 
knowledge easier to understand. 
4.2.3 - Critical dialogue and emergent democracy 
The issue of critical dialogue is very challenging. It implies a continuous exercise in 
being alert and so always aware and ready to take any opportunity to be critical and to 
foster reflection. It also implies creating and improving qualities such as the capacity 
to listen, tolerance and humility. These qualities are essential to improve a critical 
dialogue because the capacity to listen is a virtue without which it is impossible to 
hold critical dialogue. Tolerance is the 'ability to recognise and appreciate that 
differences exist. One can then, learn from these differences. 
It means not to consider ourselves better than others precisely because 
they are different from us (Freire, 1995, p.21). 
To be humble pushes us towards acting without thinking that by acting 
we are the best. To be humble implies understand oneself in the process of 
being with all the abilities and all the faults; to accept oneself as one who 
is "becoming" and so, fallible. To be humble is neither to deny nor to 
emphasise the values we think we have. To be humble is not to be afraid 
to be criticised, not to be full of yourself: To be humble means to resist 
compliments. (Freire, 1995, p.19).. 
According to Freire (1995, p.19) we are not born with those qualities. They are 
achieved by doing, by acting. 
The process of holding such a critical di8:1ogue is sometimes painful and not fully 
understood by all participants. For example, Maria said that she found it very difficult 
to work as part of a group. She felt the group was rather disorganised and this had 
caused conflict at times. This was probably due to the group's lack of discipline in 
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listening and patiently waiting for their turn to talk. However, she herself did not feel 
discouraged. She thought it was very beneficial indeed, because it compelled the 
participants to reflect, mainly on the second day of the course. All the participants 
communicated their opinions, though some thought they were misunderstood. Maria 
felt that the more difficult aspects of that day were due to some of the group wanting 
to impose their ideas on others. However, she thinks that at the very moment 
somebody expresses and reflects upon an opinion, he or she is already inclined to 
change. Even to admit that change is required it is a good start. 
Rosa said that, during the discussion, the group reached a level where it was difficult 
to understand one another. 
One makes statements and the others misunderstand it. This made for 
major confusion for all (Rosa). 
At the beginning, Tricia said, all the participants brought their own concepts and this 
collection of conflicting ideas provided a good opportunity for debate. Sometimes she 
found it difficult to accept the concepts presented by other participants. However it 
was beneficial because she realised that each person holds his or her own concept and 
she felt by listening, she could redefine her own ideas. 
To Vania the discussion was difficult because the group was not prepared to accept 
different opinions. She thinks that differences do exist and we must understand that 
we are not always right. It is not something that is easy to accept and to impose one's 
opinion on others is not right. She states: 
To what extent am I right? I must reflect on the different points of view to 
analyse my own. People are ve,y emotional and we must detach 
ourselves from our feelings. 
The kinds of issues posed by Vania have been largely discussed by Freire (1979a, 
p.40). Analysing the characteristics of a naive consciousness, he said that the naive 
person starts by thinking he or she knows everything and intends to win the debate 
through weak argumentation. His or her discussion is built more on emotionality than 
on criticism and he or she is not searching for the truth but wants to impose his or her 
own ideas. 
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Even Carlos, who had already previously introduced discussion activities into his 
classroom, found the INSET course loose, lacking any agenda. What he says appears 
to be a contradiction, but it just expresses how difficult it is to reach a balance. 
Democracy implies coping with different opinions and it is not easy to reach a 
consensus. To allow groups to find their own path can seem like a waste of time. 
Nevertheless, the results as discussed in this chapter, proved that this was not so. 
In spite of this journey into the "unknown", the group and I overcame the obstacles by 
redefining our positions. The final result was positive, as can be seen in the statements 
below: 
I realised that the difficulties encountered during the discussions were at 
the heart of the very process of learning.· We should present and support 
our ideas, but it is also important that we should listen to the other 
participants' ideas. This is an essential part of the process of 
constructing knowledge. By listening we can examine new information, 
compare it with what we have, evaluate its strengths, try to integrate both 
and revise our previous opinion (Jane). 
The debates were very important! I think I learned a great deal and also 
that I contributed to the group. (Carlos) 
Despite the teachers' favourable opinions, some further comments about democratic 
classroom debates should be made. Although the :friendly environment, the good 
relationship between teacher and pupils, the space for different opinions and the 
opportunity to express these are all crucial, I think they are only a start towards 
introducing democracy in the classroom. In order to become a democratic group it is 
not enough simply to have discussions and come to a majority decision. For example, 
discussion can be dominated by one participant, or become a vicious circle without 
developing, and even the vote can be manipulated. To be truly democratic involves a 
long process of learning. As I discovered during the course of the INSET if one wants 
a democratic society one must start to create democratic minds. The daily choice of 
activities for the classroom holds political dimensions revolving around questions of 
who makes that choice - the class in negotiation with the teacher or just the teacher? 
What role does the students' voice play in prospective teacher's professional 
education? (Kincheloe, 1993b, p.198-199). In my opinion, many teacher education 
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programmes offer little more than training in methods of transferring knowledge. 
Such a view of the role of teacher education already embraces several political 
assumptions about the act of knowing. Indeed,· the way the knowledge is transmitted 
to us, the way the 'tteposit" is made, contributes to the construction of our 
consciousness, that is, it can be politically empowering or disempowering. 
While traditional 'technicist education" assumes a correct-answer-oriented curriculum 
with an unquestioned realist .epistemological base, critical post-modernism envisions a 
conceptually oriented curriculum with a self-conscious critical constructivist 
epistemological base (Kincheloe, 1993b p.208). 
A key notion is the relationship between democracy and authority. I feel that when 
authority is exerted to promote the appropriation •·or knowledge by the students, it 
encourages reflection and becomes a tool for liberation and empowerment. 
At the opposite extreme is the nature of the teacher-pupil relationship. Snyders (1988) 
reminds us that such a relationship should not· be reduced to an affective one which 
denies the search for knowledge. To have such a good relationship is not the aim of 
schooling. It is only a means towards knowledge acquisition. It is essential not to 
neglect the very duty of the schoo~ which is to educate and achieve a joy of learning 
(Snyders, 1988). 
Indeed it seems a contradictory issue to advocate school as a democratic setting. 
Traditionally, schools are seen as a meeting point between those who know and those 
who do not know. However, this is not quite so. The knowledge brought about by the 
pupils should be taking into account. Even if school is not,· yet, a democratic setting, 
the role that must be played by . teachers as critical intellectuals is to create the 
pathways to make school synonymous with democracy. How is it possible to adopt 
the progressive discourse one day and to assume an authoritarian relationship with the 
students the next? This implies to maintain · a coherent attitude. The big issue in 
traditional technicist education is that democracy is seen as a subversive and 
dangerous notion which must be avoided. 
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4.2.4 - Critical thinking 
To exemplify critical thinking I discuss an extract of Rosa's second interview. She 
started questioning her own initial teacher. training. She realised the importance of 
being flexible despite what she had learned at university. She was also problem-
posing to herself while searching for change. She showed how she was using praxis 
i.e., reflection on the practice to improve her teaching skills, when she commented 
about the issue of formulating objectives; which she considers to be very important. 
During her studies at university she learned how to formulate objectives and she 
usually approached her classroom work fully prepared. However, she has come to 
realise that whilst teaching, she is going beyond her previously fixed aims and she 
feels she needs to reformulate them. Thus, she suggests that within constructivism, we 
should rethink the aims of teaching and learning. She thinks also that these aims must 
be planned with the pupils in order that they will understand the relevance of the aims 
and thereby participate in the process of learning. Moreover she said that she always 
goes beyond teaching scientific concepts and . therefore should be prepared to 
reformulate the aims. She also addressed the issue of the. syllabus, stating that there is 
too much content to cover. As she is teaching in a very poor community and her 
pupils are always distracted by hunger, she felt very uncomfortable when teaching 
topics that are not meaningful to them. 
I believe Rosa is also aware of her limitations. She has up to 60 pupils in some classes 
and, for this reason it is difficult for her to establish individual levels of understanding. 
Therefore she has to assume a common level of prior knowledge as a starting point 
for the whole class. This creates a problem for her in establishing up to what level she 
should teach a particular topic. She was confused about Carlos' s meaning of "stages" 
and so she disagreed with him. Once more Carlos made contribution to the debate 
explaining that the teacher should first identify the pupil's prior knowledge. From 
there, he said, the teacher can develop the lesson. He thinks that the teacher must 
accept the differences among the pupils as it is impossible to avoid them. In spite of 
not having a 'magical" solution, he presented some ideas. For example, he suggested 
exposing the pupils to general activities, which can match all pupils' interests (like 
games, experiments) and so helping them to develop and to improve their 
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understanding. He is convinced that constructivism can improve his teaching. Having 
attended lectures by researchers from the Federal University of Rio Grande do Sul, he 
learned that it is possible to reverse such problems as school drop-outs and failure, by 
using constructivist teaching. This was substantiated by the results of these 
researchers, who reported tremendous improvements in the number of pupils passing 
their assessments during the school year. 90% of the pupils, it was said, were 
successful. He concluded by saying that he evaluates pupils by asking them for their 
ideas and opinions about events. 
Clearly, Carlos's arguments reinforced and illustrated our classroom discussion and 
there was no need for me to intervene. 
Reflection 
The process of reflection, as discussed in chapter 2, is the start to making lasting 
change. During the INSET course this process was initiated by the questions posed on · 
the first day and which elicited some crucial and contextualised issues. Examples of 
reflection by the teachers can be seen in the extracts below: 
I think that during the course much questioning of concrete facts took 
place. No solutions were presented However, many avenues were 
pursued I found more content, more participation and more reflection 
than I was expecting. (Maria) 
I realised that - in some instances in the past - I had already practised 
constructivist teaching. I could understand the reasons why I could not 
go deeper into some topics. By listening to colleagues' reports I could 
verify that some of them hold the same ambitions as I do. It was great 
because sometimes I was afraid of revealing my thoughts. (Rosana) 
It maybe that constructivism is excellent for some pupils but not for all. 
Some of them could perceive it in a negative way. For example, those 
pupils who are the "best" (according to current criteria), those who are 
used to traditional transmission teaching, could become shocked On the 
other hand I think that with a constructivist approach we can reach those 
pupils who are assessed as being not up to the standard required, and 
are usually refe"ed to as ''poor pupils": those who are different, who do 
not conform, who want to think for themselves. I met a 29 year old man 
who can exemplify what I am saying. He plays the guitar and hates 
school, as it represented torture to him. He did not understand what 
teachers said and, as much as he tried, he could not understand the 
teachers' explanations and only got bad marks and consequently he did 
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not progress to higher education. Nevertheless he holds impressive 
knowledge about the subjects that are of interest to him. For example, 
sociology, history... he also likes music and, despite not being 
disciplined, he learnt a lot using his· own methods. So, I started to 
understand the point of view of those who are called the "bad pupils" 
(Adriana). 
Adriana's reflection reminds me of a book I read many years ago: 'Letter to a 
teacher'' (School ofBarbiana, 1970). These letters, written by the pupils ofBarbiana 
school, show the pupils' perspective of the treatment they received from their school 
teacher(s). What makes pupils hate school? I think is due to frustration. In spite of the 
'hunger'' for knowledge, some teachers' attitude and speech (shut up!, be quite!) or 
teaching methods (which reinforces meek repetition), can strangle the curiosity in 
pupils and inhibit question as]cjng.by·pupils. By:·feeling.inadequate to cope with the 
demands placed on them by the school, pupils react with apathy or dismissiveness. 
This reaction is comparable with a healthy stomach rejecting spoilt food. In my 
opinion the problem lies with the school's approach to teaching and not in the pupils 
incapacity to acquire knowledge. 
In spite of not being original, her reflections lead her to analyse and learn from her 
experiences. It is interesting to note her observation that constructivism may not be a 
suitable alternative for all pupils. Her findings show that the "bad pupils" reacted more 
positively than the "best pupils". The same findings were confirmed by Rosana and 
Jane. In their opinions, successful pupils appear to be apprehensive about this new 
methodology, whereas the usually less participant pupils became very responsive and 
performed better than them. During the appraisal of the project, twenty four out of 
twenty six of Jane's pupils considered the experience as being positive (Figures 4.1 
and 4.2 show some pupils' comments). Coincidentally, ·the two who disagreed with 
her new teaching method were the two "best pupils" in her class. In this assessment 
they lost their good marks to others. 
It is interesting to see that this fact was observed by other teachers (for example 
Rosana) and I think it deserves further study to be better understood. 
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I happened to meet the mother of a pupil who was repeating Jane's class for the third 
time. She said to me that her son was very excited because he realised how easy 
Maths was. He had told her that he fully understood the topic, which was taught 
during Jane's period of action research. 
Figure 4.1 - Jane's pupil appraisal 
I enjoyed it because it required me to think. I learned quickly and easily. 
In previous explanations I did not understand the lesson. 
Figure 4.2-Another of Jane's pupil appraisal 
I enjoyed it because it stimulated me to think quickly and also because it 
reminded me of our previous lessons. I did learn quickly. 
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Rosana reported that a pupil who never participated before now excelled within the 
group by answering and asking relevant questions. This event was a great surprise for 
the whole group. Later, when appraising her action research project, which she 
labelled "An attempt to experience teaching science using a constructivist approach", 
she quoted some of her pupils' writings: 
Now you ask our opinions before writing on the board 
You encourage us to come to our OW!J conclusions.· 
Awareness (of the constraints) 
The awareness of the constraints can be exemplified by the following teachers' 
comments. For example, Sandra realised . that a constructivist teaching demands, 
overall, teacher competence and she said: 
Now I can see that I have to fully understand the subject matter before 
going to· the classroom. It reminds me of my responsibilities in teaching 
the subject and my contribution to the pupils' development. 
Maria comments were: 
Concerning the implementation of constructivist teaching, I am sure it 
will not be easy, as it is indeed a cultural shock to me as well as to the 
pupils. I am not saying I am a constructivist teacher but some aspects 
that we discussed here I have already carried out with my pupils. Even in 
carrying out small constructivist tasks I experienced resistance, because 
they are different to the culture rooted in school practices. That is why I 
think it will be very difficult. However, I do not think it is impossible. I 
am convinced that what I have learned here, I cannot introduce into 
classroom in a hurry. It must be introduced in stages. 
Tricia also seems very aware of the difficulties: · 
I think I will face obstacles but, considering that the very process of 
constructing knowledge it is not immediate ... it is something to be worked 
on as we did here... I hope it will work but I am aware I will face 
difficulties. Even during the INSETwe experienced difficulties. 
Changes 
During the last interview - 'Moment" 5 - Rosana commented on her attempts at 
constructivist teaching and appraised her results. She tried to implement constructivist 
teaching in a Year 7 adult's evening class. Her students were aggressive, elderly, 
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married, did not accept such a methodology and made a mockery of it. She believed if 
they were in a more advanced class and had hopes of higher education, the results 
could have been different. She thinks that their reasons for attending school were only 
to obtain benefits in the form of their student concessions. She also reported her 
successful attempt with a Year 7 children's class. An important achievement was the 
increased respect for their peers' opinion. They do not make fun any more when a 
fellow pupil makes a mistake or gives a wrong answer. They learned that most 
answers have a logical explanation. But now, before defying, they make sure they 
fully understand the arguments. In that class she experienced collective construction in 
the form of science essays. Rosana is currently acting as a science consultant to 
primary teachers and is supervising a primary teacher's constructivist project. 
Despite it being premature to say that effective changes occurred as this demands 
long-term observation it is possible to state that some ideas were well understood. 
The teachers considered their participation in the INSET course to have been very 
positive and useful. This is expressed in the following extracts: 
I realised that constructivist teaching is completely different from what I 
had imagined it to be. I should give the pupils some guidance in order 
that they themselves construct their knowledge. I can still utilise the 
experiments but in a different way. For example, when I was doing 
experiments about air I used to say: "You will see that ... " Now, instead of 
giving all the information beforehand, I can carry out the same 
experiment, but they will have to make predictions and conclusions for 
themselves {Angela). 
At the very moment we change our opinions a new one comes to replace 
the old one. That is what it is happening to me! (Maria). 
The INSET strengthened my commitment to teaching and my 
responsibility to develop the whole pupil (Sandra). 
Rosa asked her pupils to carry out an appraisal of her lessons during the project. In 
her young adults' class they wrote that they had noticed changes because she was 
explaining better, improving her communicativeness and that she had introduced 
group work and experiments. As a result 14 pupils out of 17 noticed positive changes 
and 16 stated that they understood the topics taught. 
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In Rosa's children's class, 24 out of 26 had noticed changes. They said they enjoyed 
the experiments done in the classroom and the explanations. 16 said they could 
understand the topic thanks to the experiments (12) and thanks due to the 
explanations (10). They stated that Rosa was explaining better and that she has 
improved her relationship with the group. 
4.3 - SOME CONCLUSIONS FROM MY CASE STUDY 
From my case study, I came to the following conclusions: 
• The majority of the teachers enjoyed the INSET course. They were 
successfully problematised and they learned meaningfully. 
• The majority of the teachers found that applying a constructivist approach 
in the classroom had positive results. 
• The pupils were also problematised and had the opportunity to develop 
their own critical thinking. They also enjoyed the experience of having 
lessons with a constructivist approach. 
Nevertheless some obstacles remain. For example: How to get commitment from 
all the teachers? To reduce the gaps between research results and practice within 
schools it is crucial: 
• to introduce changes in the curriculum; 
• to improve teacher's work facilities; 
• to develop ways to evaluate within constructivism; 
• to allocate more funds for education; 
• to reduce the number of pupils per classroom. 
I feel that my own critical thinking has progressed because my reflection have helped 
me to throw light on some aspects of classroom interaction that otherwise would be 
neglected; for example classroom's discussion often considered a waste of time. I am 
convinced that, on the contrary, it is a necessary step towards empowering the 
participants by enabling them to express their understanding, and by promoting critical 
dialogue and meaningful learning. 
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CASE STUDY TWO 
In this chapter I start by identifying my second case study and the context in which the 
data were collected. I analyse the changes in the teachers' ideas and teaching practices 
first from the point of view of the teacher and then from her pupils and myself. The 
analysis returns to my account of the classification of the teacher's respective levels of 
knowledge ot: and attitude to, critical constructivist ideas at the beginning of our 
work together. Finally I point out the changes I observed at four specific "moments": 
after the INSET; after the project; during the seminar, and 16 months later. This 
allows me to establish a comparison with the interview carried out before the INSET 
and relate it to the categories described in chapter 3. 
5.1 - DESCRIPTION OF CASE STUDY 1WO (ADRIANA) 
Adriana is 28 years old and has been teaching science for 8 years. She has an 
university degree in science and biology and a qualification in teaching. She is 
currently teaching science at a private school (Year 9, aged 13-15) and teaching 
chemistry, physics, mathematics and biology in a state school (A-level and aged 15-
25). Over the period under study she taught 34 hours a week in 13 classes. 
She decided to take the INSET course because she likes opportunities to meet other 
teachers, exchange experiences and share in a feeling of "growing up" together. She 
had undertaken little reading about constructivism and could not identify Piaget and 
Bruner as constructivists, though she had heard about them in her undergraduate 
course. She had never heard of Vygotsky, Ausubel or Kelly and had ·no established 
opinions about constructivism. 
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5.1.1 - "Moment" One (Interview before the INSET) 
During the first interview, when asked about the methods she used to introduce a new 
topic in science, she stated: 
I used to ask questions in order to get the pupils involved, creating a kind of puzzle, and make 
them prick up theirs ears and be interested in discovering the results. 
When asked to give an example, she talked about the "digestive process": 
Before digestion the pupils hove studied food: its importance and classification. So, they hove to 
think about what the food will do inside the body and how it con reach the cells to produce energy. 
"Con it reach organs exactly as it is?" If not, it hos to be changed. Then I ask their opinion about 
that process. "How does the food go through the body?" During this discussion I collect their 
opinions and do my best to hold their attention, and I try to get to the exact information they have 
to learn. It is as though they have to follow a route and it is important that they should be 
interested. Along the way I give them some clues. 
When she was asked about her reasons for questioning she said: 
It is important to ask question in order to motivate learning and make assimilation easier by 
contextualising. They [pupils] can realise that science is not so distant from them but is present in 
their everyday lives. I have to say that it is easier when the content is the human body, because if 
we are teaching subjects like atoms, for example, it is very hard. In that case I used to get them 
to think from the large-scale to the small. They have to break it up into little bits. It is very useful 
if one can appeal to their imagination. I also try to look for analogies with big things composed of 
small parts like the alphabet. for example the words and the characters. This comparison is useful 
because, with a finite number of characters, it is possible to form countless numbers of words. It's 
the same with atoms. There is a finite number of atoms which ore clustered to form a great 
number of substances. This topic is more difficult but I ask questions as well. "What ideas do they 
hold about it?" Because, like us, t~e pupils bring with them some ideas and it is important to 
catch the information they already hold instead of just giving them our information. 
How do you use the information they bring? 
147 
CASE STUDY TWO 
Well, by gradual degrees I have learned how to work better with this information but I cannot always 
find space inside the educational system to do this. I do what I con. This system hos to be 
changed to permit us to work with the pupils' information. 
What are the main problems with this? 
The number of pupils in the classroom. I even taught a class of 70 pupils, but the overage is 
around 40 or 50. How is it possible to collect information from 40 pupils? I used to try and gauge 
the general opinion of the group to structure the discussion. It is like being a magician. It is very 
difficult. 
Another difficulty is to do with the school organisation. More and more the school is organised to 
upset teachers (laughs) because it demands that we follow the sequence in the book ... Most of the 
time it is not the teacher who chooses the book. Sometimes it is not the same teacher teaching 
all classes at the same level, and all the pupils must reach the some stage in the same period of 
time. There is a need for standardisation. AC?J a result, if you delay teaching some subject, the 
pupils will hove problems over their assessment because the tests ore the same and all pupils 
must give the some answers. 
Another problem is the pressure put on them by society. Pupils ore expected to learn in such a 
traditional way. The pupils also hove difficulties in facing changes. Despite not being happy with the 
way they ore taught. they ore also not comfortable with changes. My suggestion is that all changes 
be introduced before entrance to secondary school. At that stage the pupils are more receptive. 
Analysis I from Adriana 
Although at the beginning I classified Adriana as a good teacher I did not realise -
neither did she - just how close to a constructivist approach hers was. The following 
extract from the interview above, suggests this: 
Because, like us, the pupils bring with them some ideas and it is important to catch the 
information they already hold instead of just giving them our information. 
In the same way, she revealed some characteristics of critical thinking, such as 
reflective thinking, awareness of constraints and self-learning when she said that she 
had not always found space inside the · educational system to introduce some 
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improvements. She said that the system has to be changed to permit the teachers to 
work with the pupils' information. She is aware of the difficulties of teaching large 
classes and also of the schools' demand for pupil's standardisation. Another problem is 
the demand from society which expects that the pupils learn in a traditional way and 
therefore, has difficulties in accepting changes. 
When required to rate seven statements on a scale (see table 3.17), Adriana scored 13 
on a scale of 0-21, which I categorised as "willing to make an intuitive use of 
constructivism". Over the period of the INSET she participated very actively. She 
decided to develop her project where she had a small number of pupils in the 
classroom (28) and they were working with interesting subject matter (human 
functions), because of the small age variation (13-15 years old) of the pupils, the basic 
material was available and there was a willingness to participate actively in the 
activities. In spite of these apparently positive features, the pupils did not perform as 
well as might be expected. She also had to decide between two Year 9 classes and she 
chose the more lively class, although these pupils did not have the best grades. 
5.1.2 - Intervention A (The INSET) 
A description of the INSET course is presented in chapters 3 and 4. 
5.1.3 - "Moment" Two (Evaluation after the INSET) 
Interviewed about the INSET, she said she found that the bibliography was sufficient 
and helpful and that over the course she had the opportunity to build up her 
knowledge about constructivism. The comparison between the results of 
questionnaires 1 and 2 (see table 3.17 on chapter 3) showed that she increased her 
knowledge about constructivism as presented below: 
Questionnaire 1 score 62 
Gain +29 
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5.1.4 - Intervention B (The context of the Action Research) 
Adriana's research was carried out in a private school near Recife. The school's 
equipment consists of a small science laboratory and a small library, blackboard, back 
projector, slide projector, television and videocassette. 
Despite being a private school the socio-economic level of the pupils is low. The 
majority receive grants by an agreement between the Ministry of Education and 
Culture and the company where the parents work. 
Aims of Adriana's Study and Methodology 
Adriana's intention was to test the following: 
Science class work, based on the construction of knowledge by the pupils via small groups, would 
stimulate participation and responsibility for their learning and lead to more meaningful learning. 
The stated aims of her research were: 
• to gather information on the pupils' prior concepts in relation to the content 
of the work; 
• to observe her own and the pupils position in relation to knowledge 
construction; 
• to observe the teacher-pupil and the pupil-pupil relationship, during · the 
development of the process; 
• to conduct an evaluation at the end of the process; 
• to compare the results of teaching centred on the transmission of knowledge 
with the results of teaching based on the construction of knowledge. 
In order to do this, Adriana used the following methods: 
• A pro forma for the evaluation of her performance by an outside observer 
(see Table 5.2). 
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• A pro forma for the evaluation of 10 pupils - by herself - on two occasions: 
the first during the individual tasks and the second during the group work 
(Tables 5.1 and 5.3). 
• Comparisons carried out by Adriana and by her pupils of the work developed 
in this study (based on knowledge construction) and that of the previous 
term (based on knowledge transmission). 
• A test of the pupils' knowledge at the end of the work. 
Data were collected at the beginning of the process to investigate the pupils' starting 
point; during the process to register the performance of the participants and the 
difficulties arising during this type of work; and at the end in order to ascertain the 
results and compare them with those of the previous term when work was centred on 
knowledge transmission. 
The topic chosen was "Excretion in the human body" because it was the next topic in 
the normal sequence ofYear 9. The following sub-topics were studied: 
• the need for excretion; 
• the principal substances eliminated; 
• the organs involved in excretion; 
• the urinary system; 
• the composition, formation and elimination of urine; 
• the production and elimination of carbon dioxide. 
The following objectives were set by Adriana for the pupils: 
• to understand the need for excretion; 
• to identify the principal substances eliminated; 
• to identify the organs involved in excretion; 
• to name and locate the organs that make up the urinary system; 
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• to identify the elements that make up urine; 
• to explain the process of formation and elimination of urine; 
• to explain the process of formation and elimination of carbon dioxide; 
• to identify the elements that make up sweat; 
• to explain the process of formation and eUmioation of sweat. 
Development of the Project 
Adriana's research was carried out from 2_ to 18 August, 1993, over a period of 8 
lessons, including the final test. 
Initial Data Collection 
Adriana asked the pupils to register, individually, on a sheet of paper, a brief 
description of urine, noting its physical characteristics, its composition, the organs 
where it is made and through which it passes on_its way to elimination. She also asked 
them to do a drawing, showing the shape and position of these organs in the human 
body. They were told that the work should be done from what they already knew 
about these processes, without consulting textbooks. 
After being given these instructions, all the pupils seemed motivated (including those 
who had not participated previously). Ten pupils were chosen for observation, with 
their behaviour registered by Adriana on .the . pro-forma for 'Pupil Observation in 
Individual Work'' (table 5 .1 ), but they were not informed about this. 
Many of the pupils' conceptions of urine were the obvious ones, but some were 
surprising. One girl mentioned that urine must contain acid because babies left in wet 
nappies develop nappy rash, which must, in her opinion, be caused by the acid in the 
urine .. 
Concerning the organ where urine is made, the following answers were given: of the 
24 pupils, 8 said that urine was made in the kidneys, 7 in the bladder, 2 in the 
intestines and 7 did not know. Although it might seem strange that two pupils gave 
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the intestines, the drawings showed that others thought the same, basing their ideas on 
the process of faeces formation (Figure 5.1). 
Table 5.1 - Pupil's Observation Table - Individual Work 
Evaluation Scale: 1 (poor), 5 (excellent) 
Behaviour Observed Identification code for the 10 pupils 
~i~:Wtt~~1~\1~~\\E.--=:~ffilhlt1t!1i =~Ji= Kl ==if :;::::::::• ~=--· .-. •;•.•·•-~, :=:j: ::::::::: :=ir :-~~-~:·:•j :=:-e.::: ~=· -~= .. ~. ~=~ ~:;:::::~: ::::::::::. :::::::::: ::;:::::~: t:;:=~ ::::::::: 
1. Demonstration of attention to instructions 5 5 4 5 5 5 3 5 
2. Demonstration of motivation 5 4 4 5 4 5 4 3 
3. Demonstration of participation 5 5 4 5 4 5 4 4 
4. Demonstration of initiative 4 5 3 5 4 4 2 4 
5. Demonstration of trust in teacher 4 4 4 4 4 5 3 5 
6. Demonstration of excessive concern with getting it right 2 2 2 1 1 2 2 2 
7. Good relationship with teacher 4 3 3 4 3 4 3 4 
8. Demonstration of interest in the work 5 5 4 5 5 4 3 4 
9. Demonstration of fear of making a mistake 2 3 2 1 1 2 3 3 
10. Good relationship with other pupils 4 5 3 3 3 5 2 5 
This pro-forma was filled in by Adriana during the activity. I suggested changes to her 
in items .Q and .2 to avoid misinterpretations. In both of these items, the lower the 
score the better the performance. 
Figure 5.1 - Pupil's drawing of the urinary system I 
Concerning the organ 
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vagina". Thirteen did not give any organ and 5 said that urine is eliminated through 
the sexual organs. No pupil cited the urethra as the organ responsible for elimination, 
although it appeared in some drawings, located between the bladder and the exit from 
the body. 
Data Collection During the Group Work 
The pupils were asked to form into groups of five. The following was observed: 
• 3 groups were boys only (two groups of 5 and one of 3) ' 
• 3 groups were girls only ( two groups of 5 and one·of 4) 
The pro-forma below (table 5.2) was produced by Adriana for herself and the 
evaluation was undertaken by Maria, another science teacher participant of the 
INSET. Maria followed, with me, all Adriana's videotaped classroom lessons and also 
participated in the discussions which took place after each lesson. 
Table 5.2 - Teacher's Observation Table 
Evaluation Scale: 1 (poor) 5 ( excellent) 
F;;~~=~~;~;~=;=;=;=;=;=;=;=;=;~=~=;itm~mzi~~=~~~;;==>~==>=;=========;=;=;=;=;=~ ii ·-·-· ~~~i~l ...... -.... w -~-·-··"':..· =~i:~: =:;t::: :~.---:~: ::::::::: ::::::::: -:•:•:•:• 
1. Providing a pleasant environment X 
2. Conducting the activities with clarity X 
3. Relating well with pupils X 
4. Intervening to influence the process of construction of knowledge X 
5. Respecting the opinion of pupils X 
6. Confidence in conducting the work X 
7. Attention to all the pupils X 
8. Preference for certain pupils X 
9. Patience with the slowest pupils X 
IO.Demonstration of enthusiasm for the work X 
I I .Addressing the pupil directly, even if not requested X 
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It was good to produce a proforma - even just once - and to ask a colleague to 
evaluate her performance. It was a good proforma. I suggested to her to change the 
way she formulated question .S. to avoid misinterpretation. Her intentions to evaluate 
her capacity to treat all pupils equally - without showing favouritism for the more 
responsive - was reached, and that poor score actually means a good achievement. I 
agree with Maria's scores and I do not think they were surprise to Adriana. 
During the group work, the pupils were able to exchange ideas with their classmates 
and to collectively reflect on their ideas and perfect or modify them ( description and 
drawing). The large majority of the drawings were related to the pupils' descriptions, 
with only very few cases in which the design did not correspond. Only one pupil did 
not do a drawing. 
Before carrying out a "systematisation of concepts" with the pupils in the classroom, 
Adriana made an evaluation of their work and carried out a comparative analysis 
between individual descriptions and those of the groups. A clear re-construction of 
the concepts was observed between the two phases: individual work (A) and group 
work (B-C) (see Figure 5.2). This point will be discussed later in item 5.2. 
Figure 5.2 - Pupils' drawing of the urinary system II 
_A) ~ B) 
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In the classroom, the teacher constructed on the blackboard, a diagram of the urinary 
system, in accordance with the pupils' previous descriptions. At this point the pupils 
were told about other elements, which they had not previously cited, provoking many 
questions about illnesses that could be detected through urine analysis. This enabled 
the introduction of the pertinent content knowledge at a pace at which it was asked 
for. Some of the pupils' drawings were copied out onto the blackboard and they were 
asked to participate in comparing the different drawings to build up a single drawing 
that was closer to a biologically correct view of renal function. 
Next, they were encouraged to make comparisons between the workings of a house 
and the workings of the human body. At this point they began to see the importance 
of forming and eliminating urine, but still did not understand its formation process. 
This was then explained in terms of processes with which they were familiar, such as 
water purification. They were also reminded about the formation of carbon dioxide, 
which had been studied the previous term, and introduced to the elimination of waste 
via sweat. 
Her performance excelled my expectations. She kept a good balance between class 
control and democratic environment and chose useful analogies to explain the topic. 
At this stage Adriana asked the pupils to return to their groups and set up 
comparisons between their initial descriptions and drawings and those in the textbook, 
so that from this reflection, they could reconsider their ideas. After this, there was a 
general class discussion in which the pupils had the chance to explain their ideas. 
The group work was productive. The pupils were very involved and showed progress 
in the subsequent discussion. 
The last lesson started with a recapitulation of all the work carried out during the 
process of development of the teaching, taking into consideration the objectives 
described. Concepts that were still not clear were revised. The pupils then had the 
opportunity to make an evaluation, both oral and written, of the work, the teacher and 
whether they would like to continue to work in this way. 
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They made very good points and were very critical as can be seen in the quotations 
transcribed from their written evaluations in· "Evaluation by the pupils". 
5.1.5 - "Moment" Three (Evaluation After the Project) 
Data collected at the end of the process 
Adriana's impressions in relation to the group work were: 
The pupils participated very actively in the group work and appreciated the opportunity to expound 
their ideas, hear those of their classmates, discuss and incorporate them under my supervision. It 
was the first time that they hod discussed such subjects with enthusiasm, valuing their experiences, 
relating what they hod seen in everyday life to what they were learning, shoring these experiences 
with their classmates and becoming aware of the importance of this moment in the learning 
process. At this point, a second Pupil Observation . evaluation was . carried out, this time of group 
work (Tobie 5.3). I noted a clear conceptual development in pupils who, in their individual work, hod 
held that urine was mode in the intestines or bladder. They seemed to hove changed their view 
ofter the group work. 
Table 5.3 - Pupil's Observation Table - Group Work 
Evaluation Scale: 1 (poor), 5 (excellent) 
Behaviour Observed Identification code for the 10 pupils 
... 
1. Demonstration of attention to instructions 5 5 4 5, 5 5 3 5 5 
2. Demonstration of motivation 5 4 4 5 4 5 4 5 5 
3. Demonstration of participation 5 5 5 4 5 5 5 5 5 
4. Demonstration of trust in teacher 5 5 5 5 5 4 5 5 5 
5. Demonstration of initiative 4 5 4 5 5 4 4 4 4 
6. Demonstration of excessive concern with getting it right 2 2 2 1 1 2 2 1 1 
7. Accepting/respecting group opinion 4 4 3 5 5 3 3 4 4 
8. Good relationship with teacher 4 3 3 4 4 4 4 5 5 
9. Demonstration of interest in the work 5 5 4 5 5 5 5 5 5 
IO.Demonstration of fear of making a mistake 2 3 2 1 1 2 3 3 2 
11. Good relationship with other pupils 4 5 3 3 4 4 5 5 5 
4 
5 
5 
5 
5 
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Evaluation carried out by Adriana. 
Adriana herself made and evaluated this profonna. Again, I suggested changes on 
items .§ and 10 to avoid misinterpretations. In both affirmations the lower scores 
means the better performance. 
In relation to the systematisation of contents Adriana wrote: 
My reading of the individual and group work showed that the pupils already knew nearly everything 
about urine's physical aspects and composition and, with very few exceptions, their drawings were 
near-perfect. All this was highly encouraging for me because until this moment I had not taught 
(transmitted) anything, but had only given the pupils the opportunity to express their experiences 
and organise them, together with their classmates. 
During the systematisation process, the pupils participated actively, remembering the elements they 
had cited in their earlier work and adding new ones. There was a moment when the pupils expected 
to receive information from me, perhaps because they were accustomed to this. Respecting this 
expectation, partly because the change should not be too radical or traumatic I explained the 
process of formation of urine, Due to the complexity of this process, it is not surprising that the 
pupils found it difficult to construct the knowledge for themselves. 
In relation to the revision of contents Adriana wrote in her report: 
In this phase the pupils seemed discouraged: they followed the instructions mechanically, with little 
enthusiasm. It was necessary to intervene in the groups, explaining the importance of this moment 
in which they were being given the opportunity to compare their earlier concepts with the scientific 
ones in order to reflect on and, possibly, revise· these concepts. From this injection of stimulation, 
they saw that they too had a responsibility for their own learning. 
In her conclusions she said: 
What stood out at this stage was the evaluation of the work made by the pupils. They saw clearly 
that my usual position had been authoritarian in not allowing them to value their own ideas or even 
give them the opportunity of expressing themselves. If the contents of a lesson ore transmitted 
without taking into consideration the way in which the pupils perceive the phenomenon, the teacher 
becomes the centre of attention in the classroom, when that attention should rightly be shared with 
the pupils. 
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Adriana collected data at the end of the process with a test consisting of the following 
questions: 
1. Explain how urine is formed in the human body, showing the organ where it 
is formed and the organs that it goes through on the way to elimination. 
2. Draw the organs that form the urinary system and label them. 
Of the test she said: 
Nearly all the pupils answered the questions clearly, basing their answers, on what they had worked 
on during the lessons, such as, for example, the organs where urine is formed, where it goes and 
where it is eliminated. In the topics where . transmission of knowledge was mainly by oral 
explanation, it was observed that the answers were not expressed . so clearly, which may show that 
written expression involves mental organisation (or, in some cases, disorganisation). With respect to 
the drawings, all the pupils expressed their conceptions in o clear form. It was noted that it was 
easier for them to draw than to write, which . shows the difficulties they had in expressing 
themselves in the written language. 
Adriana's comparison of the work with the previous term 
Adriana made the following comments in relation to the pupil's behaviour: 
Before this experiment, the pupils were extremely apathetic, giving the impression that I was talking 
to a room of robots programmed to be silent, to ask and answer certain questions and, at the 
end, repeat everything they had taken in. However hard I tried to stimulate them, the results were 
not satisfactory. Probably the motivation was wrong. The process of "knowledge transmission" led 
only to a mechanical repetition. In order for· the · 1eaming · to take place, it is necessary to create 
opportunities for the pupil to build up his or her knowledge from o confrontation between his or her 
life experiences and scientific knowledge. 
The pupils who took part in this experiment ore no longer the same. They have discovered their role 
in knowledge construction and become aware that · learning does not just depend on the teacher -
whether he or she teaches well or not - but on the opportunity they have to build knowledge for 
themselves and on their sense of responsibility in carrying this out. 
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Her comments in relation to content were: 
The construction of knowledge is a slow process. Because of this, the quantity of topics studied 
was higher in the previous teaching unit than in this. However, in terms of quality the opposite was 
true. The pupils themselves recognised that the learning had been significant. According to their 
statements, they used to "learn by heart but not learn", forgetting everything a few days later, 
except for those subjects which were used frequently. 
Evaluation by the pupils 
The quotations that follow are· some·.•of Adriana's;pupils' ·written .evaluations, · giving 
an idea of how much they valued the work that had been developed and emphasising 
the group work that, in their view, was fundamental for learning. 
"Before, I only thought about learning by heart so that when the teacher 
questioned me I could reply, but I never really learnt. I learnt by heart and then 
forgot it" (Luciano). 
"Working this way the topic was clearer in my mind. This topic of excretion is the 
most interesting and best in the book 11 ( Cesar Augusto). 
"During this project we were not afraid to soy what we thought about the lesson, 
because we were not afraid of making a mistake if we did someone else in the 
group would explain it to us and we learnt more like that" (Roseone Cristino). 
"With respect to this sort of work continuing, I think that it should hove started in 
Year 7 and if it was up to me, I would continue it through all the grades and all 
the topics" (Fabio Ciriaco). 
"Now we hove the opportunity. to soy w~t we • think on,d little by little discover 
each organ and what it does. ·.Not· having· .. to• be·. worried · about learning by heart, 
only thinking about understanding and discussing it in the group is much easier, 
because we compare ideas and sort out uncertainties. I'd like our work to carry 
on like this" ( Joseli). 
"I think that this way of working is much better, because everybody tokes port 
and everyone gives his or her ideas, his or her opinion and then we put them all 
together and get just one idea which is the right one" (Rita de Cossio). 
Analysis of the pupil's evaluations makes it clear that they preferred this type of work 
because they were able to express their ideas, to feel that these ideas had value, and 
that they were able to exchange ideas within the group. 
Final Evaluation of the Project 
Adriana noted the following difficulties: 
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• Time: to develop work like this, the teacher needs time to plan each lesson in precise 
detail, to read the pupils' writings in order to systematise the pupils' previous ideas, etc. 
Most teachers do not have that much time at their disposal because in Brazil they have 
to take on on impossibly full timetable simply in order to survive. 
• Number of pupils: work of this type becomes difficult if there are more than 30 pupils 
in the class. 
• Brazilian education system: our educational system centres on content, emphasising 
quantity at the expense of quality. 
For Adriana her conclusions were: 
The opportunity to carry out this work made it possible to answer many questions that hod arisen 
during 6 years of teaching. It was possible to work at the pupils' difficulties from another angle and 
realise that these could be overcome when the pupils were seen as beings capable of thinking and 
expressing their ideas, relating them to those of their fellows, systematising them, comparing them 
with the scientifically accepted ideas and, finally, forming new ideas .. 
Throughout this work the pupil-teacher relationship was more open, with the distances diminished 
but the respect remaining. At no time was discipline o problem because everyone proved to be very 
responsible. Because they were treated as responsible human beings, they responded responsibly. 
Analysis Il from Adriana 
The importance of action research in teacher development programmes can be seen in 
the extract above, when Adriana realised the amount of knowledge the pupils brought 
to the lesson. The action research was self-justifying: she learned through her 
experience more thoroughly and meaningfully than from transmission. 
Adriana was committed to work in a constructivist way and also showed herself to be 
sensitive to pupils' demands. One example of this was when she was able to think 
critically and took an apparently contradictory decisions in order to maintain pupils' 
enthusiasm. She argued that she respected the pupils' wish (to receive information 
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from her), partly because the change should not be too sudden or traumatic, and 
therefore decided to explain the process of the formation of urine. 
She also demonstrated her ability to share with her pupils the responsibility for their 
learning. She did not treat them as "objects" but as "subjects" of the learning process 
so that they could take responsibility for learning. 
The next quotation highlights her capacity for learning from criticism: 
They [the pupils] sow clearly that my usual position hod been authoritarian in not allowing them to 
value their ideas or even giving them the opportunity of expressing themselves. 
We can see from the pupils' quotations, Adriana really provided an NTLE (non 
threatening learning environment as explRll:}ed _by Bentley and Watts, 1992) and the 
group work was strengthened, so that they were not afraid to say what they thought 
about the lesson, were not frightened to make mistakes. 
Adriana's difficulties show clearly the contradiction between the aims stated within the 
curriculum ( quantity and quality of content learning) and the time available for 
teachers to undertake what is planned. This contradiction, must be clearly stated to be 
properly confronted. Being conscious of the difficulties is, indeed, the first step to 
overcoming an obstacle. 
The process of reflection took place several times., One example is when she said that 
the opportunity to carry out the action research made possible for her to answer many 
questions that had arisen during her 6 years of teaching. She said that she could see 
the pupils' difficulties from another angle and also she could see that these could be 
overcome when they were seen as beings· capable of thinking and expressing their 
ideas, relating them with those of their classmates, systematising them, comparing 
them with the scientifically accepted ideas and, finally, building new ideas. 
5.1.6 - "Moment" Four (Evaluation During the Seminar) 
During the seminar presentation Adriana states: 
I become very enthusiastic reading the pupils' work (ideas and drawings) about excretion. Before, I 
usually taught without paying attention to concern about their previous conceptions, the way they 
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understood the world. I addressed questions but did not utilise them well. Now I was amazed at the 
variety of their ideas. It was like penetrating the pupils' own universe. Then I started to structure 
the lessons from their point of view. 
I could also see they had started to build up their knowledge when they improved their drawing and 
explanations during the discussions within the group work. I could see some real improvements. At 
the beginning some pupils had the idea that urine was formed inside the intestine or bladder and 
during the group discussion they could test their ideas and express doubts. Then they were 
motivated to look for answers in textbooks. 
Their relationships improved. They became more co-operative and more interested in their 
classmates' ideas. They felt more confidence in expressing their ideas as well, while at the 
beginning they had only been interested in the teacher's information. 
I consider my relationship with the pupils has improved. I thought I was open-minded but I realised 
I was not so. I found great rewards in this work. I· could evaluate my own work as a teacher. Many 
times I felt very confused and asked myself: Am I working in the correct way? I om aware I was 
not a wholly constructivist teacher but I consider that work was valid. On the whole, pupils preferred 
studying in this way. 
Analysis m of Adriana 
During the process her self-awareness had improved. She said that before, she usually 
taught with no concern for about the pupils' previous conceptions and that she 
addressed questions but did not utilise them quite well. Now, she considers that her 
relationship with the pupils has improved. ·She thought she was open-minded but she 
realised she was not so. 
She observed changes on pupil's behaviour. For example, she noticed that they 
improved their relationship, became more co-operative and more interested in their 
classmates' ideas. Now they feel more confident to express their ideas while at the 
beginning, they only were interested about the teacher's information. 
5.1. 7 - "Moment" Five (Evaluation 16 months later) 
When asked about the ways she has been working in the classroom over the last 16 
months she stated: 
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Well, I hove changed a lot...ln some ways I used to do the some but not in such on organised way. 
I think the INSET helped me to see the pupils in a different woy .. .to respect the way they think, the 
beliefs they hold ... onywoy, I knew how important their previous knowledge was, their speech ... but 
even so I did not give them enough space. My concern was about teaching cleorly ... transmission, 
do you know what I mean? I was worried about the pupils' learning as well, but I was not very 
concerned with them as people, the way they express themselves. So, I changed when I started to 
see the pupil as port of a whole learning process. In fact I become calmer when I realised that the 
responsibility for learning was not only mine. Before, I used to be very worried by the thought that 
pupils' learning was all my responsibility. Now I r~olised that learning depends largely upon pupils' 
surrounding circumstances, the experiences they bring, and involves their physical and psychological 
conditions. So, it is not only my efforts that make pupils learn. The physical and psychological 
states of the pupils counts o great deal. My awareness about this mode on important difference ... 
About changes in teaching Physics, Chemistry and Biology Adriana said: 
Sure, I changed a lot. For example, in producing more experiments. I om not so skilful in teaching 
Physics and Moths as I om in Biology. Because I om a biologist I chose some subjects in Physics 
and Moths which I feel more secure about and I mode some attempts at constructivist teaching. I 
did some interesting experiments related to velocity. 
It was very interesting to observe how the pupils constructed their understanding of the topics. I 
also learnt that we spend more time in constructing knowledge than in transmitting it. Even if I 
used to transmit slowly. On the whole the construction process is slower. However, it is pleasing 
because we con see the pupils growing up. I could see that it was quite impossible to construct the 
knowledge of all aspects of a topic. Besides I con detect my own limitations when it comes to a 
full grasp of content. When we ore not very confident about the content it is much easier to 
inform, transmit...lt is, indeed, a means of self-defence because if you explain and do not leave 
space for pupils' questions ... then they do not produce questions. So the teaching process becomes 
unidirectional (from teacher to pupil) On the other hand if the teacher intends to use o 
constructivist approach it is on essential condition to hove o good grasp of content. But, I mode 
several attempts. 
When asked: "What have you changed in your classroom practice? You said you 
have done experiments, but how. differently?" Adriana said: 
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Before, when I asked questions, I did not realise the importance of the answers, so I did not know 
what to do with them. Nowadays, before giving explanations I ask questions and from the pupils' 
answers I develop the lesson. Sometimes, at the beginning, I ask them to write their initial ideas so 
that they can compare these with their progress at the end. I have started thinking about 
evaluation as well. During the project I asked myself some questions: What is evaluation for? What 
ore· we evaluating? Pupil learning? So, I started to follow up oil the pupils. But this was difficult due 
the number of pupils. For this project I hod 28 pupils. Lost year (1994) I hod 48, so I hod added 
20. It is difficult to manage a classroom discussion with such a large number of pupils ... they talk 
all at the some time .. .it is very hard to control discipline .. .At state school I have 60 pupils in the 
classroom ... 
She was then asked: "As a teacher, what do you feel is the most important role the 
teacher should play in the classroom?" and responded: 
To value the pupil. To try to understand they ore all different and respect their differences. For 
example, during assessments the teacher should look beyond the writing to what is behind the 
pupil, their life history. It is very hard but, if we think of pupils' feelings as the most important 
thing ... 
Next she was asked: "And what about the content of what you must teach?". Her 
answer was: 
Well, I think it is really important. But look, there is some basic content, so if the teacher works on 
the most basic content, the pupils can develop the remaining content on their own. I say that 
because it happened with me. I learned a great deal by myself. So I use my experience to help my 
teaching. What can I do for my pupils if I cannot teach them all the content, which is too much? 
This is a great dilemma for teachers because, what is the point of teaching everything if you know 
they cannot take it in? Indeed it is possible to teach without considering pupils' conceptions, 
without discussion ... but, for what? So, the teacher should reflect: What is my aim? Is it to teach 
everything? Or is to teach only the most basic subject matter in depth, trying to develop the pupils 
as a whole? Maybe afterwords they can accomplish the remainder for themselves. 
During the interview the following discussion took place: 
Interviewer 
Adriana 
Have you ever thought in terms of developing the 
pupil as a whole? 
Yes, indeed 
Intetviewer 
Adriana 
Intetviewer 
Adriana 
Intetviewer 
Adriana 
Intetviewer 
Adriana 
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Then, the content it is just an element, maybe a 
means to ... 
Exactly. This is why during the time I worked at 
Colegio Santa Maria, 1 I fought against the idea that 
each teacher must teach the same subject matter with 
each class at the same time. In the end all pupils 
must reach an absolutely equal level. I strongly 
disagree about that. People are not identical. Some 
people grasp an idea as soon as it is explained, and 
others do not. Sometimes they will need additional 
explanation, and even then they do not understand 
thoroughly. 
So, the most important task of a teacher in the 
classroom is to help the pupils develop as a whole? 
Yes, with the questions brought up by the pupils. 
In short, first of all respect the pupils and afterwards 
help them to develop basic skills and knowledge to 
lead them to make progress even without the 
teacher? 
Exactly. 
How is it possible to help a pupil's whole 
development? 
Well, first of all by creating a non-threatening 
learning environment, within which pupils feel free 
to express themselves. Last year I had an interesting 
experience: To complete my teaching hours I took on 
some hours of religion lessons. .Then I asked myself: 
What can I do with this class? So I decided to work 
on improving relationships, introducing some 
activities in order for them to know each other 
better, to collaborate... because in spite of the 
importance of this, we have no time for this kind of 
activities when we teach other subjects. It was a very 
rich experience because the pupils became more 
friendly, integrated By the end all the comments 
(among the others teachers) were that the group was 
very good, quite different ... 
1 "Colegio Santa Maria" is one of the best regarded private secondary school in Recife and its pupils generally 
get the highest grades in the University Entrance Test. 
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Analysis IV of Adriana 
In the course of her self-reflection she could become aware of the way she saw the 
pupils, the way her beliefs constrained her actions. During the interview she said that 
the INSET helped her to see the pupils in_ a different way, to respect the way they 
think and the beliefs they hold. Although she knew how important their previous 
knowledge was she did not give them enough space because her concern was about 
"teaching". If she taught clearly they would learn. 
She also showed she has learned by looking at the experience and changes in pupils' 
understanding as follow: 
I changed when I started to see the pupil os part of a whole learning process. In 
fact I became calmer when I realised that the responsibility for learning was not 
only mine. 
She realised that learning depends largely upon pupils surrounding circumstances, the 
experiences they bring with them and involves their physical and psychological 
conditions. 
Despite some progress toward a constructivist form of teaching, it seems uncertain 
whether she had learnt what to do with pupils' answers. An example of this 
uncertainty can be seen below: 
Before, when I asked questions I did not realise the importance of the answers, 
so I did not know what to do with them. Nowadays, before giving explanations I 
ask questions and from the pupils' answers I develop the lesson. 
She did not explain how she dealt with the answers to enable the pupils to construct 
their knowledge. Maybe she still does not know how to do this. 
During the last interview she demonstrated, again, her awareness of the constraints. 
She asks herself some questions and tries introducing some changes. She said that 
during the project she asked herself some questions: 
What is assessment? What ore we ossessi~g? Pupil learning? 
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Then, she started to follow up all the pupils but she realised how difficult it was to 
manage a classroom discussion with a large number 'of pupils because it was very hard 
to control discipline. 
Her understanding of the teacher's role shows, more deeply, her vision of "pupils as 
subjects" who must be valued and respected.. Such a vision, expressed in the ·passage 
below, enable her to be included within some sub-categories of critical thinking where 
the person (in this case, the pupil) should be empowered. 
To value the pupil. To try to understand • they ore oil different ond respect their 
differences. For example, during the assessment the teacher should look beyond 
the writing. to what is behind the pupil, their life history. 
In the same way her constant readiness to confront a problem, her struggle to 
introduce changes and searching for solution also push her towards other sub-
categories of critical thinking as displayed in chapter 2. She posed questions to 
herself: 
What con I do for my pupils if I cannot teach all the subject matter, which is too 
much? What is the point of teaching everything if you know they cannot toke it oil 
in? What is my aim? Is it to teach everything? Or is to teach only the most basic 
subject matter in depth, trying to develop the· pupils as . o whole? It is possible to 
teach without considering pupils' conceptions, without discussion ... but, for what? 
Adriana showed also her understanding · about the importance of a friendly 
environment for improving skills such as co-operation instead of competition. She 
said that some months ago, when she took some hours of religion lessons to complete 
her teaching hours, she decided to work on improving relationships introducing some 
activities in order for them to know each other better and to collaborate. She tried this 
experience because in spite of its importance, she never had time for this kind of 
activity when she was teaching other subjects. Afteiwards, she said, the pupils became 
more friendly and integrated and her colleagues commented that the group was very 
good and quite different. 
Finally, she seeks changes in the underlying values affecting schools. She explained 
her disagreement with the idea that each teacher·must.trail the same subject matter 
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with each class at the same time because the teacher should respect the pupils' 
individual differences. 
5.2 - DISCUSSION ARISING FROM CASE STUDY 1WO 
I consider Adriana to be a good teacher and one who is very suitable as a case study 
for comparing good teaching and constructivist teaching. 
Where is the difference between good teaching and constructivist teaching in this 
case? 
While she used to ask questions of her pupils, like most good teachers, · she did not 
have a good idea about how to use the answers in a constructivist way. Though she 
used group work, she did not value the pupils' ideas. 
I could clearly see how critical action reseai-cli was important to her understanding of 
her practice. During the presentation of her seminar ("Moment" 4) she realised how 
authoritarian she had been and how threatening her pupils had found the evaluation 
tests she used. She could understand clearly the difference between the "rote learning" 
and "significant learning". She could also see how motivated the pupils were during 
the project. Indeed, she had the opportunity to learn from her practice when her pupils 
gave their evaluation of the project. 
Concerning critical thinking and Freire's ideas about democracy, I found she really 
understood the difference between "pupils as subject" and "as objects" of the 
teaching-learning process. Besides, she could see the difference in motivation when 
the pupils were treated as "subjects". They could feel themselves to be owners of a 
great deal of knowledge and their self-esteem increased. They learnt to respect their 
own and their fellow pupils' ideas. They beca1De more confident and co-operative and 
ultimately they enjoyed the experience. This is a very important point! 
Regarding changes, I can see three levels: 
• positive changes in Adriana's critical thinking and practice with regard to 
constructivism teaching and pupils' empowerment; 
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• positive changes in pupils'· learning· through conceptual re-construction and 
strengthened self-esteem; 
• positive changes in my increased confidence about using action research, a 
critical constructivist approach and critical thinking in teachers' development 
programmes. 
As a contribution to teacher education, I can see that, instead of teaching, it is much 
better to discuss the teachers' findings with regard to the action research and so 
provide teachers with the opportunity to be reflective and become empowered. 
,_·,. 
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In this chapter I start by identifying the teacher in case study 3 and the context in 
which the data were collected, and analysing the changes in her ideas and teaching 
practices from the point of view of the teacher, their pupils and myself. The analysis 
returns to my account of the classification of the teacher's respective level of 
knowledge of'; and attitude to, critical constructivist ideas at the beginning of our 
work together. Finally I point out the changes I observed at four specific "moments": 
after the INSET; after the project; during the seminar; and 16 months later. This 
allows me to establish a comparison with the interview carried out before the INSET 
and relate it to the categories explained in chapter 3. 
6.1 - DESCRIPTION OF CASE STUDY THREE (ROSA) 
Rosa is 30 years old and has been teaching science for 9 years. She has a degree in 
science and biology and a teacher's qualification as well. She is currently teaching 
science at a state school (Year 7 to Year 9) for children (aged 10 to 16) and for 
young adults ( aged 18 to 25). Over the period under study she taught 60 hours a 
week in two schools and in 13 classes. 
Rosa decided to undertake the INSET course because she was looking for 
improvement in her work situation. She was feeling disenchanted because she had 
been repeating the same lessons for several years. She felt out of touch with the 
subject she was teaching and so she decided to re-visit and deepen her knowledge in 
constructivism. Before the course, she had undertaken some reading and attended 
some conferences and courses on constructivism. 
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In the initial interview for this study, Rosa defined· constructivism as "to construct 
knowledge collectively, linking it with pupil's life experience and aiming at restoring 
his or her social identity". She identified Vygotsky, Libaneo and Emilia Ferrero as 
constructivists, but even though she had a clear idea of constructivism, she had never 
heard of Ausubel, Bruner, or Kelly, neither did she mention Piaget as a constructivist. 
6.1.1 - "Moment" One (Interview before the INSET) 
During the first interview, when asked about the methods she used to introduce a new 
science topic in the classroom, she stated: 
I used to ask questions to draw out pupils' ideas and experiences, to transmit the scientific 
knowledge and to integrate the two. 
When asked to give an example, she talked about the "water" situation in the 
community. 
When I started teaching there the community did not have sanitation nor piped water. In teaching 
"water" (to Year 7) I start by analysing the social aspect of providing the community with water. It 
is easy because the pupils can relate to the problems. So, I ask if they have piped water at home, 
and if not, why not...Once, I undertook a classroom survey asking how many taps the pupil had at 
home, whether they used piped water, and what the water source was. On the basis of this 
exercise, I introduced the topic. 
Next Rosa explains how she introduced scientific knowledge to the pupils. 
Well, generally, I do not teach the entire subject of the lesson. Using my discretion, I select what I 
think is most easily understandable (because, currently, we are looking at changes in the 
curriculum). Then I explain the subject and encourage the pupils to discuss it. For example, if I am 
teaching "water pressure" I try an analogy with the distribution of water in a community to increase 
their understanding. How does the community work to deliver water? Why does the water tank 
exist? Why is it placed at a higher elevation? Why does it take a longer time for water to reach 
higher taps? Why does the water flow more easily to a lower tap? This contributes to their 
understanding of water pressure.. I work in this way. I can see they grasp knowledge more easily 
when a link is made to something in their lives. If they cannot make this link or understand how 
the concept is present in their lives, then they forget. 
So, do you try relating the concept to something in their lives? 
Yes, when it is possible, because there are some subjects that cannot be related. On the one hand, 
it is easier to contextualise concepts with Year 7 pupils because of the subjects; i.e., water, air and 
173 CASE STUDY THREE 
soil and there being a very polluting f octory in the school neighbourhood. On the other hand, there 
ore some topics that ore very hard to contextualise because they ore very abstract, such as the 
"atom". It is abstract, even for me. Besides, it is difficult to find books for research and, of 
course, I do not hove time, so I just use the textbooks I hove, but I feel I need to broaden my 
science knowledge by reading more. 
Then, after contextualising, you start asking questions about their prior knowledge? 
Oh, yes! In teaching "air" I con use the example . of the polluting factory. The pupils list the 
diseases caused by pollution and I introduce the properties of oir ond osk about the composition of 
air. In trying to understand the composition of air they see that apart from gases ( which ore the 
essential elements) there ore other elements { dust, microbes ... ), depending on the area. So they 
con draw conclusions on the relationship between the factory and the air pollution. 
What is the purpose of asking questions? Is it just to motivate the pupils? In fact, 
when you contextualise they become more interested. Do you have other intentions 
when asking questions? 
No. My aim is for them to understand what I om teaching and at the some time to empower them 
in order to improve their lite conditions. In reflecting on my own educational experience, I realise 
how quickly knowledge escapes me. I thought: "Gee, I hove learned and I hove forgotten again 
several times. What knowledge has remained?" I have learned that when the teaching is 
contextualised and the pupils ore active, the learning is better. On the other hand, when I just relay 
the information ... they do not retain anything. For example, last week they did homework on air 
pollution. They collected information in groups and it was great. I could clearly see the knowledge 
they acquired: what they learned from the environment.... 
Has a pupil ever come up with an odd idea? 
Yes, during the assessments! Sometimes they catch something which was said and elaborate on a 
concept that is not in line with what I taught but is correct from their point of view. When I om 
correcting the assessments I think to myself: "But this is not wrong. It is correct! I did not teach 
in this way. Yet, how could they understand in that way? It is not entirely wrong, but if another 
teacher, who is narrow minded, were to correct the work, he or she would probably mark it as 
wrong!" 
Why do you think pupils grasp concepts differently? 
I think it is due to the knowledge they already hove. They put their prior knowledge together with 
what I teoch ... So, the result is a different concept, ... but correct. It is like writing the truth in a 
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tortuous way. Within the context they produce, the idea is correct! Lost week I taught "air": "The 
meaning of good and bod weather". The textbook example was: "It is good weather when it is 
sunny and bod weather when it is rainy." I only realised the problem when o pupil said: 111 disagree, 
Miss! In o dry climate everyone hopes for rain. Why is this bod?" Deliberately, I asked the some 
question in the exam because I wonted to understand their way of thinking. I pref er them to 
elaborate their ideas instead of answering multiple choice questions. In this way I can understand 
the concepts as they ore formed. In my view it is not enough to learn without putting it into a real 
life context. All the pupils, even those from other . classes, were unanimous in saying, "rain means 
good weather" and explaining why! 
On another occasion, when I was teaching "resources", I asked them, "Is it correct for the textbook 
to consider alligators and wholes as resources?" The pupils answered, "Why not. Miss? They ore 
killed, aren't they?" I replied: "What happens when one hos killed them all?" Suddenly they began to 
understand: "Oho! This would lead to extinction. So, the concept in this book is wrong." During 
another assignment I asked, "Why hos the whole becoming extinct?" Several pupils stated it was 
due to the demand for whole oil, etc. others explained it from another angle, describing the 
irrational way people ore destroying nature. In general, it is possible to make a link between lesson 
content and reolity ... but it is very difficult...becouse the teacher must at the some time, give basic 
information for pupils to compete out of school. 
Some comments about the answers on questionnaire 1: 
I disagree with Piaget because I think every pupil is able to learn. How much depends on the social 
environment they live in. Life experiences give them maturity. In school, they will only enrich what 
they already know. The level of information received, their reading habits and the cultural 
background of the parents will also contribute to their ability to learn. 
Learning science is not only understanding how the world works, it is mainly a matter of what to do 
with this knowledge: how to use it to change what needs to be changed. For example, if there is 
no piped water, how is it possible to get it? 
Analysis I of Rosa 
· I first observed Rosa's tendency to follow constructivist practice ( category 1) and 
later this was confirmed by results of questionnaire 1. She had the highest score on 
constructivism (100% as could be seen on table 3.17)) and stated she held a very 
positive opinion of it. 
From her responses during the first interview, I gathered some of her constructivist 
ideas. She showed she was clear about the importance of asking questions to draw 
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out pupils' ideas and experiences before introducing a new science topic. 
Nevertheless, she later said she used to communicate scientific knowledge and tried to 
integrate the two (scientific and pupils' ideas). It seems to me that there exists a 
critical gap between the "awareness of the importance of asking questions" and "how 
to use the answers" to build the new knowledge. The same was found with other 
teachers (see, for example, case study two) and this point needs to be researched 
further before it can be useful information for improving teachers' education. I return 
to this in chapter 8. 
Rosa showed some flexibility in analysing the classes' assignments and she said she is 
used to contextualising concepts to stimulate pupils' involvement, to encourage 
discussion among pupils and to introduce analogies. Finally, she seemed to be aware 
of the importance of linking new concepts with real life for better understanding, and 
also of challenging pupils through "problematisation". 
With regard to Category 2 ( critical dialogue), I noticed that she seemed have gone 
beyond merely providing a friendly environment. Sometimes she created opportunities 
to set up and improve dialogue. This does not necessarily mean that it happens in 
every class but only that she is concerned about it. 
As far as critical thinking was concerned I could gather some of her worries about 
pupils' empowerment and use of critical thinking to help them improve their life 
conditions; in effect their use of knowledge for the purpose of changing adverse social 
reality. I could also see· some evidence of reflection, awareness of the constraints, and 
the capacity to learn by reflecting on her own practice. As an example of the latter 
case, I can report her awareness of the "fleeting nature of learning". Another 
interesting point is her effort to develop pupils' critical thinking by stimulating them to 
criticise textbooks. In other words, to encourage them not to accept a book's 
information as correct without submitting it to critical appraisal. Finally she showed 
concern with regard to fostering a political understanding about ecology. 
6.1.2 - Intervention A (The INSET) 
A description of the INSET course is presented in chapters 3 and 4. 
6.1.3 - "Moment" Two (Evaluation after the INSET) 
Rosa was interviewed at the end of the first part of the INSET course. She found it 
"great" because the course worked as a stimulus, which she needed, to improve her 
classroom teaching in a constructivist way. She had wanted to know how to do this. 
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This period of INSET was timely. She felt confident when putting into practice some 
ideas she held. Through the INSET she felt she was free to make mistakes and learn 
from them. She enjoyed the course readings and stated that throughout the course the 
whole group had the opportunity to learn about constructivism. 
6.1.4 - Intervention B (The context of the Action Research) 
Rosa's study was carried out in a state schoo~ in a neighbouring area to Recife. The 
school's classrooms are small and without ventilation. There is no teaching equipment; 
nothing but blackboard and chalk. Both the school's physical environment and the 
pupils are very poor. 
She developed her action research project in two Year 7 classes. One of these had 42 
children (aged 11 to 15). These pupils, despite their age, are already unofficial earners 
in order to help subsidise their family •income. The ·other class· is .composed of 30 
young adults (aged 18 to 25). These pupils attend evening classes because they work 
during the day. 
Aims and Methodology of Rosa's Study . 
Rosa's intention was to explore the following ideas: 
• conceptual learning will happen meaningfully and be long lasting if new 
concepts are introduced through observation and discussion of an 
experiment; and 
• shared discussion of pupils' prior knowledge, guided by the teacher, will 
facilitate the formation of each pupil's own individual concepts. 
The stated aims of her research were: 
• .to investigate pupils' prior knowledge; 
• to stimulate pupils' debate in support of their alternative concepts; 
• to contest prior knowledge by contrasting it with scientifically accepted 
knowledge; 
• to observe how alternative concepts are re-built after group discussions; 
• to observe how the social interaction among peers affects with the re-
construction of alternative concept; 
• to analyse ways in which pupils' alternative concepts can be re-built; 
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• to verify when an experiment should be introduced by way of a 
constructivist approach (whether simultaneously with the prior knowledge 
review or after it, in this case giving rise to confrontation between the 
· alternative concepts and the scientifically accepted concept). 
Rosa used the following strategies for gathering data: classroom obseivations, work 
sheets and interviews. She sought to compare the learning in two classes by using 
different teaching methods. 
In the first (the children's class), a great number of questions were asked, with the 
purpose of directing obseivations towards the experiment and drawing out pupils' 
prior knowledge for the group to hear. She was trying to test if the concepts of 
"fusion" and "vaporisation" could be acquired through obseivation of the experiments. 
In the second class (that of the young adults), the starting point of the lesson was 
decided through pupils' responses to a posed problem based on Freire's concept of 
"problematisation" (i.e. to challenge the pupils to overcome their own limitations by 
trying to solve the problem posed). The main purpose of this was to draw upon pupils' 
prior knowledge and to provoke cognitive imbalance by comparing the answers given 
to the problem with the results obseived in the experiment. In this case the experiment 
was presented after the pupils' prediction and discussion, with the aim of confirming 
or denying the prior knowledge in a meaningful way. 
Development of the Project 
aass 1: Working in the children's class 
In this class Rosa sought to help the pupils form their knowledge about "fusion" and 
"vaporisation" through oriented obseivation of the experiments, following these steps: 
• division of the class into two groups of 15 pupils: one of the groups to 
obseive the fusion experiment; the other, the vaporisation experiment; 
• preparation of the experiments by teacher. 
Experiment 1 - Fusion 
The class were given the following: 
Materials: Beaker, thermometer (-10° to 90°C) and ice. 
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Procedures: The ice and a thermometer were placed in an empty beaker at room 
temperature ( approximately 27°C). 
Experiment 2 - Vaporisation 
Here, the class were provided with: 
Materials: Beaker, thermometer (-10°.to··90°C), tripod, wire gauze, ·Bunsen burner 
and water at room temperature. 
Procedures: The water was placed in a beaker with a thermometer and the beaker 
was placed over the Bunsen burner. 
Description of the pupils' observations 
The pupils were guided, through a task sheet, to describe what they were observing, 
and to justify the phenomenon by using their prior knowledge; to register the water 
temperature by the thermometer reading and to explain what was happening: the 
temperature of the water was rising or falling. 
Rosa oriented their observations by dialogue such as: 
T Why is the temperature increasing? 
P Because the water is absorbing the heal 
T Where does the heat come from? 
P It comes from the surroundings (and other different answers). 
The members of both groups were invited to observe what was happening in the other group. The 
pupils, in the vaporisation group, observed that the beaker was "sweating". Then, commenting on 
the way the steam was forming, they concluded that this was due to the steam meeting a lower 
temperature on contact with the beaker surf ace. In the original group, one pupil noticed that the 
beaker in his group (fusion) was "sweating" as well but...on the outside. When an explanation was 
required he said: 
P It is because during vaporisation the steam is forming inside the beaker and 
during fusion it is building up outside. 
Rosa observed the following exchange in the fusion group: 
T Is the ice taking longer to melt or not? 
P Yes, a little bit. 
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T · What is the reason for this? 
P Because it slowly draws heat from the air. 
T And what would happen if the ice was bigger? 
P Well, it would toke more time because more heat is to be token away from the 
rnr. 
She obseived the discussion in the vaporisation group as follows: 
I realised the difficulty pupils had in understanding the vapour state. They used to say that steam 
is the 11smoke111 that comes out of the water at boiling point. So, it was necessary to guide the 
observations. 
T Con you see where the "smoke" is coming from? 
P Yes, from the water. 
T OK, but is it coming from the . water . surf ace or immediately above the water 
~oc~ . .. 
Following a short period of observation they said: 
P It is coming from immediately above the water surf ace. 
T And what do you really think exists between the water surf ace and the smoke? 
P Steam. 
This was one pupil's answer, but the majority still thought that the steam and smoke were the 
same thing. Then I put my hand over the beaker and when I removed it I showed them that there 
were plenty of small drops on my palm. When I asked for on explanation, they said that there was 
· water inside the smoke. So I asked them why the volume of water was decreasing. 
P That is the steam, miss! 
T And why is the volume of water diminishing? 
P The water is going up to the sky, it is goinfup to the clouds! 
T In which state? 
P In steam state! 
1It is quite common, in informal convenation in Brazil, to use the word smoke when talking about the 
fumes coming off boiling water, Le., smoke= steam. 
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The pupils were required, on the basis of their observations during the experiment. to produce a 
collective essay. During this time I observed that: 
• the task was easier for the fusion group; 
• the lesson lasted too long ( 2:30h) and all of us were very tired; 
• the concepts were individually constructed. 
At this point Rosa provoked some confrontation between the facts being observed 
during the experiment and the concepts grasped from the pupils' life experiences: 
During the next day's lesson, the pupils were divided into groups of 4 in order to solve problems 
about "fusion" from a multiple choice work sheet ·They. were required • to . justify their answers. I 
wonted to i~vestigote how meaningful their·· 1eaming ·. had .. been and whether they were able to apply 
the concepts explored during the experiment to solve the problems. However, I noticed they did not 
ref er to the experiment we hod done. It was as if nothing had happened. In filling the work sheet 
they used their prior knowledge. They did not ref er to the experiment at all! 
She gave some examples as follows: 
T Why does ice toke a long time to melt? 
The majority answered that it depends on the room temperature, the quantity of heat supplied and 
the size of the ice. The following ore some of the answers given: 
P Well, it depends. If it is during the day, it tokes less time; if it is during the 
night. it tokes longer. 
P Because it receives heat from the surroundings bit by bit. 
P It depends on the size. of the ice. If it ·is a· big piece, it takes longer than a 
small piece. · · · · · · 
T What happens with the temperature? 
Although, during the experiment they hod noticed that water temperature was increasing due to the 
room temperature, some pupils answered that it was decreasing. For example: 
P Because the temperature is hot and the ice is cold, the temperature comes 
from the room, so, when the temperature penetrates the ice, it tokes time to 
decrease. 
Although, some pupils answered that the temperature takes time to be increased, they did not give 
a full scientific explanation, in spite of their experiment. 
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P It tokes time to increase because the ice is completely cold and changes its 
state. 
At this point, Rosa made the following observations: 
I noticed the groups were not very interested in discussing the experiment. The majority were 
distracted and did not integrate properly with the group activity. Approximately 2 out of 4 in each 
group completed the questionnaire. The others were doing nothing. 
Working with young adults' class "constructing" the concept of "water fusion" from 
pupils' prior knowledge, Rosa changed her approach: 
In working with this group, I decided to start from o problematic situation in order to provoke 
uncertainty and push them to look for explanations. To explore the pupils' prior knowledge about 
"fusion" I gave them some problems on a work sheet, asking them to justify the answers given. 
In the first phase of group discussion, there was unanimous interest and participation. The· pupils 
integrated well during the activities and, in some groups, I could see the way their answers were 
influenced by the discussion. In the following phase, · open discussion of answers to phase one, 
some groups changed their answers, accepting the arguments brought forward by other groups as 
more convmcmg. 
She describe her group organisation and peer intervention in the following extract: 
The groups were spontaneously formed, on the basis of pre-existent affinities between individual 
members. For example: 
• more extrovert pupils; 
• pupils sharing the same religion; 
• pupils more dedicated to· the activity. 
There was an integration between members of the team with regard to the clear notion of purposes 
to be reached together and the necessity · to combine efforts in the process of carrying out the 
proposed activities. In each of the groups the pupils tried to express and discuss their opinions to 
arrive at a group consensus. It was interesting to observe that the group members always used 
their fellows group members' answers to odd to or correct information. 
After the group discussion there was o general debate to explore previous knowledge with the 
intention of sharing this and producing o text. During the whole process, the pupils were 
concentrating on their work, interested in debating the theme and to "discover" new concepts that 
intuitively they already knew. Some had even begun to reformulate their previous concepts. The 
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pupils also held previous notions that d_epending on the quantity of heat supplied to the ice the 
fusion process of water could be accelerated or slowed down. For example: 
P1 During the day the "temperature is wormer", so the ice melts quicker. During 
the night, the "temperature is cooler", so the ice tokes longer to melt. 
Some of them thought the ice cooled the environment and so its temperature was reduced. 
P2 The ice loses its temperature to the environment due the hot weather. 
P3 The temperature is reduced because the higher temperature of the 
environment gets progressively dissolved. 
Those who thought · the ice received heat from the room concluded that the temperature rose, and 
justified this by saying: 
P4 When the ice receives heat. it begins to melt. because it 1s not m an 
appropriate place such os o refrigerator. 
P5 When ice leaves the refrigerator it is cold. Due to the room heat. its 
temperature begins to rise and it begins to melt. 
P6 The temperature takes a while to rise because it is cold when it comes out of 
the refrigerator and it begins· to ·rise because it warms up due to the room 
heat. 
Again, Rosa generated confrontation between the pupils' prior knowledge and 
concepts, and the experiment: 
The next lesson brought about confrontation over concepts, which hod already been discussed. The 
main objective was to give pupils an opportunity to test the predictions they had expressed in the 
first lesson. I divided the class into groups of 4 and set up the fusion experiment. I then asked the 
groups to observe and register on a form what happened. 
She made the observation that: 
I noticed that the pupils were chiefly interested in checking information that had been confusing, 
such as whether the temperature of the ice increased or decreased as it melted or if it became 
the same as the room temperature. These details were very noticeable in their statements: 
P Let's see if the temperature really increases! 
P Wow, the temperature is already 10°c. It is increasing, so the ice is gaining 
heat! 
Some pupils, trying to check whether the water temperature would reach room temperature did the 
following: they left one thermometer inside the beaker and another outside until the temperature 
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readings became the same. Still not satisfied with their observations, they asked if they could 
measure the tap water temperature. Having done this, they had really proved that an exchange of 
heat had occurred between the atmosphere and the water in a solid state until a thermal balance 
was reached. 
After these experiences I asked each of them to report everything they had observed, expressing 
their opinion about the phenomena. In this way there would be a record of what each managed to 
understand from the process they had witnessed. All their reports were good and the conclusions 
arrived at were the same for practically the whole group. It became clear to them that fusion is 
the transition of water from a solid to a liquid state, which occurs due to the transference of heat 
leading to an increase in temperature. 
6.1.5 - "Moment" Three (Evaluation after the Project) 
Data Analysis by Rosa 
Rosa first noted the effect of a pupil's age on their learning in this way: 
On investigating the build-up of knowledge at different ages, I observed significant differences in 
pupils' behaviour. Those from the children's class, although younger, were undisciplined, which made 
the work difficult. They were truly involved with the activities only on a few occasions; generally they 
were not able to pay attention to the subject for long at all. This was not true of the pupils in the 
evening class. Almost as soon as the groups were formed, they demonstrated interest in finding 
solutions to problems posed, and were highly motivated when expressing or sharing their 
conclusions. The sense of integration was so strong that they felt they had participated in building 
knowledge. 
She describes her use of the experiment as follows: 
With a view. to finding a way, which would help the knowledge outlined to be taken in I tried two 
techniques: 
I put the children's group in contact with the physical phenomena (fusion and vaporisation). 
believed that they would be able to build up their knowledge from observing phenomena whilst 
conducting the experiment; that, through guided observation and questions, they would bring to the 
surf ace their prior knowledge and I would be on the way to restructuring their knowledge. There 
were, however, certain doubts regarding the best time to conduct the experiment, given the need 
for testing. 
Rosa noted the difficulties she found, first in terms of her own limitations: 
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The greatest problem I found was in working with q theme that embraced such diverse knowledge. I 
realised that my knowledge is linear in certain topics, which is an added problem in exploring ways 
to aid pupils to understand. At certain times I felt as though I was interfering in this process as I 
did not know how to suggest options that might help them to choose a good route. For example: 
when a pupil asserted that the smoke was vapour, I found it difficult to suggest alternatives which 
would help produce different answers. 
She then raised issues about some aspects of the school: 
The largeness of the class contributes enormously to difficulties in following individual processes of 
restructuring knowledge. Another problem is the large amount of material in the programme, which 
does not allow time to work and organise the pupils' prior knowledge on each topic. Finally, a 
serious problem is created by abstract concepts (such· os the moke up of water), which ore 
outside the field of interest of younger pupils. Because they hod had no previous experience to 
support the reconstruction of that knowledge, I found it hard to contextualize. In such cases the 
pupils lose interest completely, making any learning exercise extremely difficult. 
I believe that this last problem was responsible for the lack of interest shown by the children's 
class. 
She drew some conclusions about the use of the experiment in the reconstruction of 
knowledge, first about the children's class: 
In the class where the experiment was introduced ot the beginning of the lesson, the results were 
unexpected. I noticed that the pupils hardly contributed to the interpretation of their observations. 
Similarly, knowledge building was taking place only on on individual basis. Some quickly grasped 
what was. happening and immediately formed the concept for the other observations based on their 
own understanding. Others followed the discussions but showed no evidence of having done so. 
Others again were distracted throughout the activity. Nevertheless,' it was surprising to find that the 
pupils mode no reference to the experiment, os if nothing had happened. 
Then she made comments about the young adults' class: 
I realised the importance of introducing the experiment when the pupils ore already problematized. 
In this class I presented the experiment to the pupils after they had expressed and discussed their 
prior knowledge of a posed problem, in which they had been invited to make predictions. When 
pupils seek explanations for phenomena by using their available knowledge, they are being urged to 
think and the experiment tokes on its own importance as a means for pupils to test their 
predictions. Using experiments only to prove facts does not lead pupils to think about phenomena. 
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Working to reconstruct knowledge requires me, the teacher, to be fully ow ore of my responsibility 
throughout the process. By shoring responsibility." I reduce my sense of anxiety and lessen the 
distance between me and the pupils. The pupils, realising that learning is their responsibility as well, 
participate actively in the lessons. 
Analysis II of Rosa 
Rosa·was not fully convinced by the discussions held during the INSET course about 
the importance of stressing pupils' prediction before experimentation take place, in 
order to facilitate the replacement of the alternative concepts by scientific ones. She 
still believed that guided observation of the phenomena would be sufficient to ensure 
replacement. So, she decided to carry out a test to discover the best moment to 
introduce experimentation - whether .before discus_sion, ·.when prior· knowledge could 
be drawn out, or after e~loring the pupils', alternative concepts and predictions. 
One fact was useful for my own education. Her idea of the efficacy of experiments in 
producing conceptual learning was not affected by classroom discussion. What finally 
changed her mind was being shocked by children's attitude in class, which did not 
make any reference to the experiment, as if nothing had happened. 
In her case, action research became critical when she was free to propose her own 
research questions and could be problematized about the results. 
Another interesting fact emerged in comparing the level of interest in the two classes. 
Why was "the young adults' class" more motivated? Why did learning seem more 
meaningful to them? Was it just a matter of age? Or did they feel challenged by the 
problem posed? Or did they appreciate the opportunity for expressing and discussing 
their own view? Or was it a combination of all these factors? Could the involvement 
of pupils .in the children's class be improved?. ·What · should be changed? Would 
"problematisation" be the key . question? Did the young adults' class feel as if they 
were being treated as the "subject" of the learning process? Could this make things 
happen differently? Would the fact of bringing out their prior knowledge help the 
process of giving the pupils a voice and so ~mpowering them? 
All these questions should be reflected upon by teachers and teacher educators within 
a critical collaborative action research context. Helping teachers' reflection is one role 
of those teacher educators committed to critical thinking, and it is crucial for 
collaborative critical action research and the critical constructivist approach. 
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For the young adults' class the first lesson started as a taster: whetting their appetite 
and creating expectations about the experiment. They were very excited and anxious 
to check their predictions. I could see that this really created a "research 
environment" I And all this was happening in an evening class for young adults after a 
long day's work. 
6.1.6- "Moment" Four (Evaluation during the Seminar) 
In the seminar presentation Rosa stated: 
I opened the topic by teaching the importance of water for life. They contributed a great deal of 
information since the subject is crucial to their everyday life; it is therefore real. However, when I 
began to teach the composition of water it was harder to explain because it was more abstract. 
Even for me it is difficult. I found my knowledge· of. the · atom to· be very superficial and so it was 
difficult to construct concepts from these abstract ideas. I was worried that I might present the 
wrong analogies. So, I discarded this part and began the project teaching about water's physical 
states in two Year 7 classes, one for children, "A''. and another for young adults, "E". I divided 
class "A" into two groups and presented them with the· experiments (fusion and vaporisation). 
With reference to fusion ( children's and young adults' classes) she said: 
During the experiment (in the children's class), I asked them to observe and to answer questions 
such as, "What ore you seeing? What is happening to the temperature?" I guided the observations 
because I was concerned that they should reach the goal I had in mind. The fusion experiment was 
straightforward as they observed the ice melt and the temperature rise. I could see they had a 
clear notion of the quantity of matter and that the quantity of heat and time were related; As 
there is more matter, more heat is required to melt it. If the heat is increased the ice will melt 
foster. They said, "If the ice were put out in the sun the ice would melt foster." 
In the young adults' (E) class, I observed some confusion when I asked them to put the ice in the 
sink. For them the sink is always wet, therefore the ice would melt foster. I had said, "Put it in the 
sink". But I had not realised they associated the sink with a "wet sink" and would deduce that the 
ice in the "wet sink" would melt foster. I hove learned_ the importance of being alert, to ovoid 
jeopardising the experiment with such factors; in ·other words, the need to eliminate factors that 
may interfere with the understanding of concepts learned through experiment. 
I gave the some examples to the two classes. When they drew the ice melting, they drew the sun 
and this was the some for both classes, although there was no contact between the two groups. I 
can therefore conclude that this matter is not just age related. Even adults have difficulty with 
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abstract concepts. So, my conclusion is that to develop concepts we should start, initially, from the 
concrete and move towards the abstract . 
With reference to vaporisation (children's class) she made the following comments: 
' . . ' ,, - . 
Here one boy had an insight. He was in the fusion·· experiment·· group and went to observe the 
vaporisation experiment. There, he observed that the drops were forming inside the beaker while in 
the other experiment (fusion) the drops were forming on the outside of the beaker. He saw the 
drops and thought that the steam came from the. water inside the beaker. He then concluded that 
the steam was becoming cool inside. He realised the opposite was occurring in the other 
experiment (fusion), where the beaker became cold inside and the drops formed outside of the 
beaker. Where is the steam? It is in the atmosphere. The beaker is cold, thus it is becoming cool 
outside. This was a quick conclusion. 
Indeed, I found difficulty in explaining such "smoke". I know that smoke is related to vaporisation, 
but, for some pupils, the smoke is steam and I found it very hard to make them understand 
without using traditional teaching methods. I would like to broaden the pupils' knowledge with 
questions to allow them to shape the concept for themselves. My conclusion is: the teacher should 
have a thorough understanding of content to facilitate the pupils' own construction. The difficulty 
they faced in learning was my fault. I found myself confused as well, because I hove to teach 
. . 
physics, chemistry, botany, cytology, etc. and I cannot be up to·. dote on the entire content of each 
lesson. 
Problematizing the experiment allows the pupils to develop their ideas further. 
Analysis m of Rosa 
Concerning category 3 (Critical thinking) I consider that Rosa went through all the 
steps. She showed evidence of reflection, awareness, looking for changes and 
undergoing changes. I am not by any means saying she manifested critical thinking but 
only that she showed evidence of some characteristics of critical thinking. 
Rosa realised how difficult it is to teach abstract concepts to young pupils because her 
find these concepts harder to contextualise: they have no previous experience to relate 
to. She was very aware of her own limitations and the difficulties of managing large 
classes. 
Through action research, she could learn, meaningfully, how crucial it is to avoid 
interference which can jeopardise the quality of learning from experimentation. 
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6.1. 7 - "Moment" Five (Evaluation 16 months later) 
When asked what she has done in the classroom over the last 16 months, she stated: 
Well, I was away from the classroom for three months at the beginning of 1994. I was awarded 
leave {of absence). I was very tired ... but now I can see what needs to be changed. I do not want 
to have too many classes ... I do not think I wish to continue, not now ... I am thinking of attending 
another post-graduate course ... 
The interview discussion continued as: 
Interviewer 
Rosa 
Interviewer 
Rosa 
Interviewer 
Rosa 
Interviewer 
Rosa 
Interviewer 
But, have you tried to introduce some changes ... or 
not? 
I have not had time yet. But, some pupils from the 
"children's class~ have complained: "Why did you 
stop?" 
Do you think you have changed anything in your 
classroom practice? 
Oh, yes! Now, if I am doing something wrong I am 
aware of it... (laughs) I know I am doing it wrong! 
That is funny! If we start doing something and can 
see it will not work out, then we change it! If we start 
to improve an idea and then get tired, we return to 
the usual traditional way of doing things. But, step 
by step, we are changing ..• the way we interact with 
the pupils, . even if we :have. not planned it yet, the 
dialogue is changing.· 'When we do something wrong 
it stabs at our conscience! 
How do you evaluate the quality of your classroom 
work? 
It is not good! It needs a lot of improvement! &ch 
time you discover something, you realise how much 
is wrong, study a little, read a text and see how much 
is wrong. 
For a teacher, which are the most important areas to 
develop in the classroom? For example, the teacher 
has a lot of tasks to carry out, but what is the most 
important of these activities for the pupils? 
To develop consciousness. 
But, consciousness of what? 
Rosa 
Interviewer 
Rosa 
Interviewer 
Rosa 
Interviewer 
Rosa 
Interviewer 
Rosa 
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A critical consciousness. Pupils have to know what 
they are studying and how this will affect their daily 
life to perform as citizens and exactly what will be 
gained by them. · I believe that this happens 
throughout the development of a social conscience 
and awareness of their rights. We keep passing by 
the content... in their daily life. The other day we 
were beginning to form a view on space and a pupil 
asked: "Why do I want to know about space?" So we 
stopped to discuss this. They understood that it is 
important. My main worry is preserving a vision of 
the importance of the lesson content in terms of their 
daily life, and their rights ... 
Is the content itself built around this? 
Yes, it is contextualisedJWhen the pupil questioned: 
"Why do/need to la,ow; this?".fstopped the 'lesson, 
we had a discussion about the. relevance of studying 
about space and gradually they began to realise its 
importance... it was interesting. At least that pupil 
left convinced that he needed a notion of space. 
In the classroom and in your work, are you trying to 
help your pupils have an understanding of things ... 
of why ... And in the construction of knowledge, are 
you trying to do something? 
I think that when I have begun a lesson, I look at 
whether the pupils are managing to understand 
things. I have this concern But good intentions are 
not enougk The amount of hours I have to work is 
really bad Each group has a different character. 
They are all very different. In order to work well you 
should plan for each group. And I do not have the 
time. lworkl20 hoursa month for the Council and 
150 hours for the State • . - · 
270 hours of teaching/ How many is that per week? 
Morning, afternoon and evening. 15 classes per day, 
Monday to Thurst!aJ'~ 
And there is no time for preparing classes? 
They pay for preparation time but it is not really 
possible. Only in the middle of the night. This is why 
I believe that my work becomes poor. Each group 
has a peculiarity. So, in order to work at 
Interviewer 
Rosa 
Interviewer 
Rosa 
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construction of knowledge, you have to stop and 
plan. I worry about this. You have to take 
information from one lesson and include it in 
another ... I get very tired and wom out. Right now I. . 
am worried I do not begin a class the way I used to. 
I begin by talking, asking ''why" this and ''why" 
that ... many ''whys". Now, with 46 pupils, you notice 
the one who talks most and wants to express things 
as they are in his or her mind. Interesting things 
happen that we <!o. not have time to write down or 
make a note of. It is interesting when you have a 
clear objective and begin to write it down there and 
then so that it will not be lost, so that you can 
develop other things from what they have said 
Of course, to use it as a form of learning. 
Yes. I begin the 1st, 2nd class well but by the 3rd 
class I cannot manage it alO' more. But, even so, my 
concern exists. That is why I say that when I do not 
begin the right way, I know I am wrong. My 
conscience has to deal with that. I am very 
concerned about. what is happening in the pupil's 
head and it is interesting. .. ,we ·1eam· many things, . 
specially from our mistakes... . 
You were saying that just by changing positively ... 
changing in relation to what? 
Changing in relation to what a pupil brings to the 
class, what he or she says, why we sometimes 
consider something that is said inco"ect. And the 
fact that we should stop and think why he or she said 
this and introduce it into the lesson as a way of 
helping to understand. This worked well for me. It 
used to be "You're wrong! Shut up, because it's not 
like that! Stop trying to get attention!" Nowadays I 
do not do that alO' more. I do not order the pupil to 
shut up and pay attention to what I am doing. We 
must stop and say that the pupil's statement is not 
wrong, and analyse what has been said, until he or 
she understands. Sometimes another pupil will say: 
"Look, it's not lila! thatrI enjoy group work.. I find 
it interesting when one person says something and 
the others disagree,· the idea gets tossed around, and 
so it goes on. .. it is interesting! Only then do I realise 
my positive changes: to accept their mistakes and so 
to use them to change their concepts... it really is 
Interviewer 
Rosa 
Interviewer 
Rosa 
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worthwhile ... 
You say that you are becoming aware of concept 
forming through exchanges with your own children. 
Tell me more about the aeroplane example. 
OK Zelia... (smiling). Bruno thinks like this: 
whatever is little has to have something big to take 
care of things, it has to have a mother. At the airport 
he saw the plane_leave and said: "Oh, the mother has 
gone away, tllJd. left tlw,/little},oyJ :Jfhat's._going .. to 
happen to.the?little4,oy?~ 'He'.was really concerned 
about the 'little aeroplane. ·He still has this idea now. 
The little has the large as a mother. It influences 
other things, this is a different understanding. 
Talking with Bruno and Pollyanna helps me to 
understand my pupils' thinking. I close my eyes and 
imagine things. I try to analyse why they understand 
things that way. I use it to work out other concepts 
because with small children it is easier. They are not 
shy to speak... they are more free. I have to imagine 
the basics, why does he understand things that way ... 
Your major difficulty is the number of hours ... 
... it would be interesting if you had an environment 
in which the pupil could feel at ease talking and 
arguing, and where there was contact with different 
elements. If only we could get out and see other 
things._ We, ~~ll'le U¥risonefl il_lJ}ie classroom and 
this means ··something_:_ :we'.:are· distant from the 
pupils' reality. 
It would be interesting to know the pupil's reality, to 
show other different things with other elements. I do 
not know, I think it is interesting. .. A new discovery, 
something I had not realised before is that the 
importance of the pupil for me is not just telling him 
or her how things are. If I cannot understand why he 
or she sees things in a certain way, I will not be able 
to help him or her understand in another way. We 
have to understand the cause of that. 
Aware of these difficulties, I began to attend some 
lessons given by Prof. Ary on the "history of 
science", because a lot of things happening now -
ways of organising thoughts - happened a long time 
ago, when old concepts, which we include nowadays 
in science,-. -were first formulated Right from the 
Interviewer 
Rosa 
Interviewer 
Rosa 
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start, I was able to relate to the class... the lesson 
was about the concept of Lanark It is amazing 
because sometimes my pupils used to repeat the 
same concept of evolution. .. 
The evolution of science and the evolution in each 
person's concept of science are very similar. 
Evolution... to build today's concepts, each step it 
took, helps you understand wllat led to that form of 
thinking. Today the same thing happens with each 
pupil,· they commit the same mistakes. Knowing 
about this is useful in the classroom. I believe tllat 
after we leave university, we ought to retum We 
leave it unprepared Our experience in the classroom 
causes us to want to discover more things, so we pay 
more attention. _In frof.'.Ary~-.classroom, the_ pupils 
were not paying attention, '1!eY did not take things 
seriously... and · he •was saying such interesting 
things. I believe it is because they had never 
experienced the difficulties we face. 
Life experience is very important. I am investing in a 
post-graduate course. I believe it to be the right 
thing. A teacher has gained experience in the 
classroom, so when teachers share their experience, 
each one understands exactly what the others are 
saying. The course will address all our difficulties, 
anxieties, desires ... 
I have attended three classes with him. I took along 
some interesting articles on construction of 
knowledge. They deal with concepts such as 
respiration. .. I took three papers all about knowledge 
construction. They demonstrate the difficulties, and 
they work them out afterwards, reflecting on the 
pupil thought that way. - . 
During the last interview she expressed her concerns about developing the critical 
awareness of pupils, mainly related to citizens' -rights and the development of a social 
conscience. She is convinced she has a long way to go before matters really improve. 
When asked about changes in her teaching practice, she said that nowadays she 
"knows" when she is doing something wrong. She has also introduced some changes 
in her way of talking with pupils: she has introduced a dialogue I She is changing her 
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attitude to pupils putting forward alternative concepts and to pupils having a voice. In 
short she has started seeing the pupil as an active "subject" of the learning process and 
. th~ importance of classroom discussion to .the: Prc>ce&t.:f>fknowledge construction. l . . . .. . ... -. . . . . . . ... , . , .. . ~- , ... . 
She showed she is fully aware of the constraints but she is still trying to understand 
the way pupils think and learning from that. 
6.2 - DISCUSSION ARISING FROM CASE STUDY THREE 
Althoug Rosa did not comment her hyphoteses a very important element grasped 
from the last interview is her "discovery" about the importance of the pupil and the 
way they learn. She said that if she cannot understand why the pupils see things in a 
certain way, she will not be able to help them understand in another way. 
Finally, I would like to emphasise the significance oflearning from experience. This is 
the main reason I strongly recommend the use of a critical action research in teacher 
development programmes. 
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7.0 - INTRODUCTION 
CHAPTER7 
CASE STUDY FOUR 
In this chapter I start by identifying the teacher in case study four, describing the 
context in which the data were collected, and the changes that occurred in the 
teacher's ideas and teaching practices from the point of view of her, the pupils and 
myself. I return to my record of the classification of the teacher's level of knowledge 
ot: and attitude to, critical constructivist ideas at the beginning of our work together. 
Finally, I point out the changes I observed at four specific "moments": after the 
INSET; after the project; during the seminar; and 16 months later. This allows me to 
establish a comparison with the interview carried out before the INSET and relate it 
to the categories explained in chapter 3. 
7.1 - DESCRIPTION OF CASE STUDY FOUR (MARIA) 
Maria is 29 years old and has been teaching science for three and a half years. She has 
a university degree in science and physics as well as a qualification in teaching. She 
has worked as a science (Year 10) and physics (G.C.E. A-level) teacher in both 
private and mixed schools. The pupils were aged respectively 14-18 and 14-22 years 
old. Over that period she taught in two different schools, varying from 8 to 13 classes 
- i.e. 20 to 46 hours - per week. The average class size was 35 pupils. 
During the initial interview for this study, she stated she had heard about 
constructivism and identified Paulo Freire and Piaget as constructivists. She had 
learned about Piaget, Vygotsky and Kelly during her undergraduate course but she 
had never heard of Ausubel or Bruner. She also stated that she did not have any 
opinion about constructivism but thought constructivism would be a kind of teaching 
methodology which emphasises the construction of knowledge or learning from 
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pupils' life experiences. It was mainly to satisfy her curiosity about what 
constructivism means that she decided to follow the INSET course. 
7.1.1 - "Moment" One (Interview before the INSET Course) 
During the first interview, when asked about the methods she used to introduce a new 
science topic in the classroom, she stated: 
Before introducing a new topic I ask questions in order to start from the pupils' knowledge, 
acquired from their social environment. 
She made some comments about the answers she had given to questionnaire 1 
because she had rated question 8c as i and g (instead of only marking one answer); 
when asked to clarify this point during the interview, she explained: 
I do not understand the meaning of "to be mature enough to learn something". I have learned 
from my experience that different aged people can have an equal understanding of the same 
phenomena. What we should do is choose on appropriate means of communication depending on 
the age group. But of course this does not apply to small children. So, I mode a distinction 
between the child on the one hand (a), and the adolescent and the adult on the other hand (d). In 
the , lotter case - adolescents and adults - . oil of them could learn. equally, since the new 
information hod been communicated in on accessible language. · 
Her explanation clarified her answer which otherwise (i.e. without the interview) 
could not have been correctly interpreted. 
When required to rate seven statements on a scale, her aggregate score was 21 on a 
scale of 0-21, and so I categorised her as "willing to make an intuitive use of 
constructivism" (see questionnaire and answers in appendices ill and N and figure 
3.1). 
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Analysis I of Maria 
I had encountered Maria before the course began and was familiar with some of her 
work in school. I was able, therefore, to categorise her teaching practice as "willing to 
be constructivist" despite the fact that she was unwilling to express an opinion about it 
and she had little teaching experience (3.5 years). My guess was confirmed when she 
scored 100% on the first questionnaire, in evaluating her acquaintance with 
constructivism. 
During the first interview she expressed much discouragement with the current 
situation of education in Brazil and she showed her willingness to try new teaching 
experiences. I consider it to be a good start - when a·. teacher is not· happy with the 
way things are currently going in education ( curriculum, theoretical approaches for 
teaching, learning, assessment, etc.). 
7.1.2 - Intervention A (The INSET Course) 
A description of the INS~T course is presented in chapters 3 and 4. 
7.1.3 - "Moment" Two (Evaluation after the INSET Course) 
At the end of the first part of the INSET, Maria was asked to evaluate the course 
during a tape-recorded interview. She found it, she said, very worthwhile because 
throughout the group discussion she had the opportunity to problematise her own 
teaching practice and re-examine her way of dealing with or solving the difficulties she 
faced: for example, pupils' lack of motivation and poor learning results. Although she 
did not consider herself as a constructivist teacher, it was clear that she already had 
some constructivist approaches in the classroom. During the project she experienced 
some resistance to the fact that she acted. differently, and she thinks she can only 
introduce some change bit by bit. She enjoyed the text they read during the INSET 
course because they generated a great deal of reflection and all of the texts were 
debated. The INSET surpassed her expectations because it had even more 
opportunity for reflection and discussion than she had expected. 
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7.1.4 - Intervention B (The context of the Action Research) 
Maria's study involved discussion of the p0SS1oility of building up scientific knowledge 
in pupils at secondary school. Her choice of topic was heat and temperature. This 
was because of the difficulties pupils had with the subject when she had worked with 
those in their final years, doing A-level - ~uivalent courses in the UK - difficulties 
both in understanding and differentiating these terms. 
Maria's research was carried out against two distinct social backgrounds: Year 7 
pupils - from a state school belonging to the Municipality of Recife - and Year 10 
pupils - from a private school also in Recife. 
The municipal school's location is in a suburban district, catering for an extremely 
deprived community where school meals are a determining factor in the frequency of 
attendance. The school has problems in terms of facilities such as Jigbting, ventilation, 
physical space, water and sanitary installations, 'teaching ·material and the. lack of a 
school library. Moreover, a majority of these pupils have some part-time street market 
occupation, essential for family :finances. The class chosen was Year 7 'A' consisting 
of 42 pupils between the ages of 11 and 15. This class operates on the third tum, 1 
starting lessons in the middle of the afternoon each day. 
The private schooi on the other hand, is situated in an affluent area of the city and 
caters for those with a middle-class standard of living. These pupils are fully dedicated 
to their schooling and do not have to contribute any money to family finances. The 
school has better physical facilities, although there are some lighting deficiencies in 
some of the classrooms. The classes chosen- two from Year 10, consisting of37 and 
40 pupils respectively - took place during the first turn (morning), of this two tum 
(morning and afternoon) private school. 
The choice of these classes was based on her interest in researching the differences in 
their understanding of abstract concepts between pupils of various social backgrounds 
1 My use of the word tum is explained in chapter 3 section 3.4.1 
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and ages. She chose the theme heat and temperature because of the difficulties she 
had observed amongst A-level equivalent pupils in their understanding of these 
concepts by the end of secondary school. 
Aim of the Study 
The stated aims of Maria's research were: . 
• to create a situation which would encourage pupils to convey their understanding of "life 
concepts" (i.e. alternative conceptions), and to explain their answers, even though these 
might be in conflict with those presented by th~ir peers or their teacher; 
• to establish how the influence of group discussions and peer interaction would affect the 
rebuilding of individual "life beliefs". 
Development of the Project 
The study was carried out in August and September of the second semester of the 
year, within 8 lessons (involving two schools and three class groups in total). 
Considerable emphasis was given to the differences between temperature and heat 
to counteract the lack of differentiation made between these two concepts on the part 
of the pupils. For this reason,. the recording of·previous concepts·was .done on an 
individual basis, in order that all the variation in understanding of the concepts could 
be amply and significantly tackled during the discussion. 
In relation to the concept of heat, Maria emphasised the process of "transmission", 
this having been the aspect of it which provoked the greatest interest and discussion 
among the pupils due to the curiosity aroused by its daily use. 
Previous concepts of heat and temperature in Year 7. 
She first asked the pupils to record, individually, their concepts of temperature. Below 
are her comments: 
This is certainly an extremely difficult concept. The pupils have tried to define it exactly, either 
through illustrations or through examples explaining their ideas of temperature: 
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Figure 7.1- One pupil's representation of temperature 
( IU:1 I om Ille lemperolure.J 
Temperolure 1s when 1/Je weol/Jer 1s /Jot 
Temperolure for me 1s the heol of /Jo1ung woler ond the ·coolness of ice. 
Temperolure 1s the heol of Ille enwronment 
Temperolure 1s the /Jeol of eve,yl/JtiJg. Its Ille /Jeol of woler onrl of our own 
persp1rolhn. 
Temperolure 1s somel/J1ng I/Joi gives ule rls heot 
Temperolure 1s when woler 1s reolf /Jot 
She realised that, for the majority of pupils, the concept of a body's temperature is 
intimately associated with the amount of heat existing within it and even with the 
sensation of touch, as can be seen in the examples above. 
Some pupils recorded their concepts through illustrations, these being associated with 
experiments on the fusion and vaporisation of water, which they had seen earlier; for 
example, a beaker containing water with ice cubes inside, and a beaker containing 
water at boiling point, stressing the vapour(Figure_7.2).,_ 
Only one of the illustrated recordings is associated with the sun: a drawing showing 
the sun on the horizon and individuals walking and talking: 
How llol Jl isl The lemperolure lor/0)' 1s v~ry /Jig/J.I 
After an analysis of all of the concepts that had been presented, it was established that 
the majority of illustrations were associated with water at boiling point. An illustration 
was drawn on the blackboard of a container of water and the pupils were asked what 
they would observe if the water was at a high temperature: 
The bubbles, Ille og1lolhn ond Ille smol:e 
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Figure 7.2 - Another representation of temperature 
;11 0 ~... ~~,.:c-~ '"I 
--r..-tic&sa""'~ • 
I,. 
~7~if1 
After writing down the answer on the board, the pupils were asked once more what 
would happen if the water in the container was at a low temperature: 
II wou/o' /Je sl!ll ontf w!l/Joul smote 
Even those who had not expressed their opinion, at this moment agreed with their 
classmates' observations unanimously. 
Now began an examination of the fact that an increase in water's agitation causes its 
temperature to rise. As the pupils did not contribute any new concepts, the teacher 
initiated a discussion of the fact that when solid objects are rubbed together their 
temperature rises. The pupils already had · some notion that water is composed of 
small particles, elaborated earlier by their science teacher. They were therefore asked 
what would happen if friction began between these particles due to the agitation 
caused by heat transmission from the flame (figure 7.3). 
Figure 7.3 - Experiment with water temperature 
{j 
high temperature low temperature 
= movement = still 
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One pupil concluded that the water temperature would rise. Nobody disagreed with 
this but it was just an isolated answer. In an effort to generalise the concept of 
temperature the teacher asked if this agitation caused a temperature rise solely of 
water particles. The pupils replied in the negative and agreed that this happens to all 
substances; they formed the following concept: 
Teinperolure 1s o meosure of I/Je ogllolhn .of o su/Jslonce's por/Jcles. 
Development of the concept of temperature 
In the following class the pupils were asked to record again their concepts of 
temperature. The majority had not changed their concepts, although they replied 
correctly to directed questions. The following recordings have been highlighted: 
Temperolure 1s Ille /Jeol lllol comes from woler. 
Temperolure con be enwronmenlol /Jeot or ruiner I/Je c/Jonge ,;, I/Je stole of 
lleot 
I /JeueYe I/Joi lemperolure 1s Ille /Jeol of fire onr/ 1ceo' woler. 
For me !l's sull Ille some I/J1ng.· lemperolure 1s 1/Je /Jeol of /Jo1ler/ woler onr/ I/Je 
coolness of ice. 
Temperolure 1s who/ meosures /Jeot 
Some pupils, however, recorded concepts that~. changed. The following have been 
highlighted: 
"Temperature is the movement of the particle's substance." (An illustration 
was given in which low temperature was represented by still water and 
high temperature by agitated water.) 
Aller sluofeng more o/Joul lemperolure, I now /JeueYe I/Joi 11 1:S somel/J1ng I/Joi 
meosures Ille moYemenl of o/1 subs/onces. 
Temperolure 1s Ille meosuremenl of Ille moYemenl of por/Jcles of molter. 
Temperolure meosures Ille moYemenl of wole,; w/J1c/J 1s o ui;uH subs/once. T/Je 
woler 1s moo'e up of ullle ceLs; co/lea' oloms. T/Je lemperolure 1s o meosure of 
Ille moYemenl of por/Jcles of molter. 
The theme of heat, greatly in evidence in this study, was now addressed by asking 
what is heat. 
"Heat is what posses from a hot body to a cool body, 11 one of the pupil 
replied. 
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This reply was recorded on the board. The· question was repeated to all of the pupils 
and each one of them agreed that a body with a low temperature having contact with 
another body with a higher temperature would have its temperature increased. They 
therefore concluded that: 
Heat is that which posses from o hot body to o cold body. 
Having set aside the concern with formulating a concept about heat I decided to 
discuss aspects of its effects in certain experimental situations. Following this and 
taking advantage of the concept of the transmission of heat - hot to cold - they were 
~ what is the direction of the spread of heat·when ice is.placed in water .at room 
I -. - -. ..,... · .. , 
. . 
temperature. Some pupils replied that the.ice reieased ~cold" .to ·the water; however, 
the majority continued to maintain their former opinion, still without finding evidence 
to back it. 
Figure 7.4 - Pupil's concept of temperature 
In trying to help them to understand the spread of heat, the following procedure was 
carried out: eight pupils were invited to take part in a demonstration for the class. 
They divided into two groups of four with each group representing a certain material 
and each pupil representing one of its particles. In the group, which represented 
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material subjected to high temperatures, the .. particles.: became agitated and, in the l . ~ .. ,. . . . . . , 
group representing material subjected to a low temperature, the particles were still. 
When the groups were placed in contact with one another, the particles from the 
material at a low temperature became agitated. The pupils concluded that the spread 
of heat occurred from material at a high temperature to material at a low temperature. 
Previous concepts of heat and temperature in Year 10 "A" 
In this class, the pupils were encouraged to express their concepts about temperature 
on the understanding that these would be discussed at a later stage. Nevertheless, it is 
important to emphasise that all of the pupils from this class had already read the 
chapter on temperature in their science textbook and had filled in the questionnaire. 
The following are some of the concepts recorded: 
Temperature is the heat. 
Temperature is what is hot. 
Temperature is the quantity of thermal energy. 
The same procedure was carried out with Year 10 tlB ti and the replies were as 
follows: 
High temperature is when a body hos a great quantity of thermal energy. 
Temperature is the heat existent in the atmosphere. 
Maria stimulated the construction and reconstruction of concepts by continuing with 
the same theme, the Year 10 tlB ti pupils were asked what they observed in liquids, 
which were submitted to high temperatures. They replied: 
S1: 
S2: 
Teacher: 
S2: 
S3: 
Forming of bubbles. 
Evaporation. 
And in relation to movemenL what do you · see? 
The liquid becomes agitated. 
Bubbles ore formed. 
They were shown the drawing in Figure 2 and were asked: 
Teacher: Why is there this agitation when the temperature 
is high? 
S4: 
Teacher: 
S3: 
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It's the thermal energy which the liquid receives. 
And thermal energy is agitation? 
No, I believe not. It seems ... 
CASE STUDY FOUR 
They explored the idea of water on a microscopic level and concluded: 
S: 
Teacher : 
S: 
The thermal energy which water receives from the flame 
causes its particles to move. · 
Thermal energy is agitation? 
No, it is the cause of agitation. It transforms itself into 
movement. That is why the greater the thermal energy 
received, the greater the agitation. 
They discussed further the question of the water's temperature and the collision of its 
particles. The pupils participated in analysing a number of examples on a macroscopic 
levfl of the interaction of particles. They arrived at the following concept: 
Temperature is the stage of agitation of a matter's particles. 
After this conclusion, a figure was drawn on the board which represented a flame in 
contact with a metal bar. There was general agreement that temperature would rise, 
whereupon came the question: 
Teacher: 
S1: 
S2: 
There is a rise in the metal bar's temperature, but no 
movement is observed. How con this be explained? 
There is some there because, in the factories which melt iron, 
we con see it boiling. 
Could it be that some chemical substance is added? 
The difference between solids and liquids was examined, giving rise to the following 
comments: 
S3: 
S4:· 
S5: 
Teacher: 
S5: 
Solids hove a certain form. 
A great cohesive force exists between the particles of solids, 
these bonds hove to be broken. 
It is because of this that metals need a lot of fire to become 
soft. 
And why such a lot of fi~e? . . 
Look miss, fire either is thermal energy, or brings thermal 
energy. So, the more time in the flame or the greater the 
flame, the greater the quantity of energy of movement. So, if 
the material is agitated a lot there is a break in these bonds. 
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That is why the agitation in only visible at high 
temperatures. 
7 .1.5 - "Moment" Three (Evaluation after the Project) 
I 
: . .', . , . ' :.·. -.. ':' .. ~- •. : ·,,,' ·• . . 
Marla· started by eliciting. the pupils'~ prior·knowledge-·ui.allthree ·classes. ·Afterwards 
she provided the framework and clues· that made· it poSStole for them to shape the 
concepts of heat and temperature. She inferred that changes occurred among Year 7 
pupils by comparing their answers before and after the experiment. However, the 
correct answer does not necessarily mean that conceptual change occurred; it can only 
show that the pupil "learned" the required answer. More research is needed before an 
evaluation of conceptual changes can be made. 
Although Maria had expressed her interest in researching the differences between 
pupils of different social backgrounds and ages in their understanding of abstract 
concepts, her comments and conclusions are more related to ·the influence of the 
methodology than to the explanation and analysis of the answers given. In her 
evaluation Maria made some remarks, whi~ are presented below. My comments on 
her analysis are presented in sectiort'7~LS.2. ·· · 
Data Analysis by Maria 
Maria discussed pupil's responsibility for le8:flllllg in the following way: 
I consider it of great importance to the pupil that they become consciously aware of their 
objectives and obligations in order to develop activities individually thus enabling them to contribute 
to the group's analysis. 
The ability to listen, speak at the right time and not to be distracted is essential for group 
interaction. Through having differing opinions and comparing those opinions, changes in concepts 
con occur. 
The teacher ploys on important role in helping pupils to learn, but the greatest responsibility for 
learning lies with the pupil. 
She described her limitations as: 
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In our society where, culturally, education is not a ·priority· . and consequently neither is its 
remuneration, teachers only have one choice: working excessively long hours to obtain a reasonable 
income. How could this professional recycle and analyse strategies of teaching and learning that 
would help the pupils? This is without taking into · consideration that few of our schools pay their 
teachers for activities outside of the classroom. 
Another problem is the large number of pupils in each class, which makes it impossible for the 
teacher to help all of the pupils to expose their previous concepts. As a result there is usually a 
"speaking" teacher and a "silent" pupil. 
She mentioned the relation of curriculum content and working hours: 
In order to develop the programme in a constructive manner the time available would have to be 
greater than that set aside in a traditional approach. Not only. the analysis of previous concepts 
held by individuals, but also the comparison and structuring of these concepts require more time. A 
dominant characteristic observed in the programme content of science is repetition without any 
profounder study of the subject. Examples con be drown from the way in which heat and 
temperature in Year 10 and in A-level classes (2~d year of secondary school - second grade in 
Brazil), has 90% of its content repeated. 
Maria drew her own conclusions about the forming of concepts and the analysis of 
experimental problems in the years studied as follows: 
After working with Year 7 I observed that the pupils really hove previous concepts about certain 
phenomena, associated with scientific ideas. However, they showed no motivation to discuss these 
ideas beyond the boundaries of the experimental problem. When the approach to the analysis of 
phenomena changed, they were prepared to participate, presenting their ideas and comparing them 
with other experimental problems. During the discussion,. the pupils formed concepts related to 
ideas that were created in the classroom but, in the following lesson, these ideas were almost 
totally forgotten when rectifying concepts that had been formed previously. Original ideas prevailed. 
Working with the same content in Year 10, it could be seen that these pupils formed concepts on 
the basis of their previous knowledge and associated these with the experimental problem. By 
discussing these concepts the pupils understand the experimental problem. 
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She described the difficulties that emerged: 
The large size of the class jeopardised the progress of the pupils in the process of knowledge 
building. In much the some way, the excess of content in each unit also jeopardised the pupils' 
progress. An important factor in the building of kn.owledge is the availability of time. This is needed 
in order to recall the pupils' previous knowledge, compare it with that of their classmates and 
textbooks, scientifically test its validity and reformulate it 
Maria's Conclusions were: 
It is possible to read certain conclusions from this study. With regard to the manner in which the 
topic of temperature and heat is developed in Year 7 a great obstacle emerged in the pupils' 
understanding of abstract concepts such as the idea of the atom. This was addressed during the 
study of the make up of water in order to investigate the causes of rises in temperature. As the 
pupils hove· little experience of these· concepts . the difficulties they hove in contextualising and 
building knowledge ore considerable. Moreover, pupils were found to be interested in solving those 
experimental problems which were closely associated with their lives. This interest was not evident 
when concepts unrelated to their lives were discussed. 
I learnt from my study that the most efficient way for rebuilding the previous knowledge is through 
comparing ideas amongst peers, whether in group discussions or general discussion. Given this 
opportunity the pupil hos o chance to reflect on his or her theory, elaborating, dismissing or 
changing his or her concept of the facts. At the end of the study, ofter analysing the pupils' report 
of the study themes, I could establish the conceptual level they hod achieved. The conclusion is 
that the socialisation of ideas contributes towards a change in pupils' conceptual level. 
The results presented here hove demonstrated to me the importance of adopting the language we 
use to the pupils' age so that the pupil understands it. 
As for as teachers ore concerned in the learning process, their role is to help through enabling 
pupils to express and discuss their ideas in order either to strengthen or dismiss them. For this to 
happen it is important that teachers should hove a good understanding of the content of the 
lessons they ore to give in order that they con guide the pupils correctly in the building up of their 
knowledge. 
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Analysis II from Maria 
Maria shows a keen awareness of the constraints of being a teacher: the sense of 
being exploited, working excessive hours on a low salary. From her research she 
concludes· that a constructivist's approach demands, an. investment · of more time than 
traditional teaching. She also discovered an overlap of topics in Year 1 O and at A-
level: some basic concepts are introduced in Year 10 and they are supposed to be 
explored in more depth at A-level. Since the pupils did not fully grasp the concepts in 
Year 10, they are repeated in their A-level class. 
During her time as a teacher Maria was disappointed that she did not experience any 
co-operation from those who were responsible for providing teacher guidance within 
the school, to help her sort out some of her dilemmas. For example, should she cover 
the whole physics topic in the A-level classes, which would have resulted in leaving 
behind those pupils who could not follow it properly; or should she reduce the 
amount of the topic covered in order to be sure that of the class would fully 
understand. There was no open discussion at all with other staff at the school 
During the project, Maria became aware of the importance of sharing with the pupils 
the responsibility for their learning. This understanding is the first stage in pupils' 
accepting that they are the "subjects" of their own learning - an attitude which 
stimulates genuine motivation. Moreover, by· sharing this responsibility, pupils' self-
confidence and empowerment are improved. 
She concentrated her efforts on fostering pupils' conceptual development as· well as 
group discussion. She encouraged classroom debate by giving them the opportunity to 
exchange ideas. She became aware of the opportunity that group discussion provides 
in educating pupils by teaching them to listen and to express themselves. Thus she 
was able to develop skills in order to implement a critical dialogue and so reach her 
aim of producing conceptual change. 
None of these findings are new but they. still remain ·unsolved. Having identified the 
problem, the next stage is an urgent demand for a revision in the curriculum and a 
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political struggle for more resources to improve education. These two demands 
cannot be met by individuals; there must be a collective effort on the part of teachers. 
There is a need to organise study groups that can also act as a pressure group. This is 
the next step towards active participation in the political decisions about education, 
and goes hand in hand with critical collaboration between the teacher educator and 
the school teachers. 
In her conclusions Maria recognised the crucial importance of the teacher's having a 
full understanding of the content matter.~ being ~le.to -"contextualise" the topic in 
order to produce learning. She· also confirmed the influence of the methodology on 
the pupils' motivation: the more active the involvement required, the higher the 
motivation, and the more the pupils are treated as "subjects", the greater the 
involvement. She also confirmed that the process of constructing knowledge demands 
more time to be implemented. This issue confronts an urgent need to address a 
curricular revision. Maria concluded that the group discussion had a positive influence 
on the learning process. 
As regards her conclusions about the Year 7 pupils' forming of concepts, she had no 
explanation for "why" the pupils "totally forgot" the concepts "learned" or why their 
original ideas prevailed. This is a good example of an issue to be "problematised" in a 
critical collaboration between the teacher educator and the school teachers. 
Finally, she clearly demonstrated her understanding of critical.dialogue by applying it. 
She demanded discipline and commitment and the pupils responded enthusiastically, 
even though the experiment was of short duration. In fact, when it came to an end, 
the pupils from both schools extended a warm invitation to Maria to continue 
teaching them. 
7 .1.6 - "Moment" Four (Evaluation during the Seminar) 
During the seminar Maria explained her reasons for choosing heat and temperature: 
When I was working with A-level pupils I observed that they could not understand the difference 
between heat and temperature. So, I decided to try to build up these concepts earlier, in Year 10. I 
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had heard about a teacher working with these concepts at primary school (Year 6). So, I thought 
that I could introduce these concepts in Year 7 because there they study the physics of liquids and 
they use the concept of transmission of heat. So, why not explore these concepts too? 
I 
I ; •,-:.<::.;-:,. - ---~,./ . -· . 
She explained the differences she -noticed: between the ·:two -schools and the two 
groups of pupils: 
In the private school all teachers are full-time, and there is more discipline. If they need teaching 
material they only need to order it, instead of preparing it themselves. All the pupils own textbooks, 
That is not the case in the state school. It is quite different teaching temperature to Year 10 and 
to Year 7. The pupils from the private school hove o better cultural background, which makes a big 
difference. Also, age contributed a lot to the different levels of learning. 
At this point I asked her whether in her opinion the pupils' age or their cultural 
background contributed more to the different levels of learning observed. She replied: 
They ore different aspects. One relates to experience and maturity and the other, concerns access 
to articles, books. etc. I om talking about school activities. Look, in Year 10 the pupils hove more 
experience of abstract thinking ..• they hove already explored- some concepts •.• They hove more ability 
to abstract. But, for the experiments with Year 7 I based the explanations on their concrete 
experiences of heat and temperature... so, nobody lost concentration because they could 
contextualise. 
Analysis m of Maria 
Clearly Year 7 pupils did experience difficulties in understanding abstract concepts 
such as temperature. In spite of their being motivated by the emphasis on classroom 
participation, the methodology was not in itself enough to overcome the conceptual 
obstacles. On the other hand, she was very successful with Year 10. Maria displayed 
her results but she did not analyse them. For example, why did she achieve such 
different results with the two classes? 
This reinforces the importance .of : a ··collaborative : critical . action research to 
problematise (according to Freire) the teachers, or to stimulate their "zone of 
proximal development" (according to Vygotsky), towards a meaningful learning. In 
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the case of "problematisation", I suggest that it could be used to "sharpen" the 
teachers' curiosity, while the "zone of proximal development" would facilitate their 
understanding of the topic under study. 
Maria does not seem to be clear as to what contributed to the different levels of 
learning that were observed in the two groups studied. Was it the age or the cultural 
background of the pupils? This is indeed a very complex issue. Nevertheless, she does 
know the importance of contextualisation and the :role.· it plays in pupils' motivation. 
She does not have any doubt that• the ·.teaching method·· used presented considerable 
advantages. 
7.1. 7 - "Moment" Five (Evaluation 16 months later) 
When asked how she utilised the knowledge brought to the class by the pupils, she 
said: 
I tried to help them to make sense of their knowledge, to understand how it is linked and to look 
for a logical explanation. For example, by putting a flame at one end of a metal bar they perceive 
that the end away from the flame worms up more slowly than the end close to the flame. They 
know that this happens but they cannot give on explanation for the occurrence. They do not know 
why. it happens like that. So, my questions try to help them to understand the why, and thus to get 
o full understanding of the knowledge they. already hove. 
The above extract exemplifies her application of the three issues discussed in this 
thesis: constructivist teaching, critical pedagogy ( empowerment) and zone of proximal 
development. 
Maria's concerns about the pupils' prior knowledge, her attempts to contextualise, her 
appreciation of the ideas brought by them, and her efforts to shape the new concepts 
by using their answers, are very similar to those methods suggested by constructivist 
teaching. 
The way she treats pupils is an example of how to empower them by considering them 
as "subjects" of the learning process. At no time did she try to impose a new concept 
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onto children expected to meekly assimilate it. However, she did not relinquish her 
responsibility for leading the learning process. This attitude is congruent with Freire's 
critical pedagogy, which suggests that the teacher's role should be to drive the 
learning process. 
Although she did not determine formally the pupils' zone of actual development, she 
tried to provide them with information and questions to provoke thought, thus 
creating a zone of proximal development. 
The blend of resources utilised by her proved beneficial for the pupils' motivation. Of 
course, the results in terms of learning depended on each pupil's zone of proximal 
de~elopment. 
I . 
I 
At the interview 16 months after the seminar, she said that she has been reading and 
reflecting on personal changes of attitude caused by the INSET course. She thinks she 
knows very little about constructivism but what she does knows is that traditional 
teaching is not working properly so ... why not try changing it? She said: 
We must look for a way out, which may or may not be the constructivism approach, OK? But. the 
most important thing we have to do now is to organise meetings for teachers' debate, propose and 
implement changes. Although I have still done nothing now I know what I have to do! On reflection I 
have realised that teaching it is indeed a source of pleasure to me! 
She does not want to teach in private schools because she thinks it is illogical to 
support private schools when she wants to improve state schools. However, she is 
trying to organise some positive action with state-S:Chool teachers. 
I . : :·.. .. . :, .. ,·.:. . •.· :_ 
She is willing to do research in children's· alternative conceptions. When asked what 
she considered to be the most important role played by the teacher in the classroom, 
she said: 
It is, at the same time, both to facilitate pupils' learning and to empower them by restoring their 
citizenship. 
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When I asked her to explain further, she said: 
To restore citizenship means to respect the pupils and give them the opportunity for free self-
expression. I will not accept indoctrination. Some · people ore accustomed to labelling others as 
"leftist" or "rightist" and to criticising the "traditional" ones. However, they try to change their 
' . ' 
minds by indoctrination; that is, by adopting the some attitude. I disagree with this because I think 
that when people ore indoctrinated they cannot accept differences of opinions any more. I think 
people deserve respect even if they hove different views. The teachers must be careful not to 
indoctrinate their pupils. 
You think , then, that in order for pupils to become empowered, they should have the 
opportunity to take decisions for themselves? 
Exactly. Another characteristic I find very strong among teachers is the class division. I do not 
believe it is worth fomenting anger against the ruling class. It con contribute to stirring up racism 
as well and I strongly condemn all of that. 
7.2 - DISCUSSION ARISING FROM CASE STUDY FOUR 
Maria is very aware of .the constraints· of teaching ·_in ·state .. schools· in northeastern 
I • . ' , 
Brazil. Although she did encounter some obstacles, she overcame. them and found a 
way forward. For example, she observed a disparity between the content ( curriculum) 
to be taught and the time available. She suggests changes of approach. In her view, 
the contextualisation of topics, the recall of the· previous knowledge, the whole class 
participating in discussion, and the democratic atmosphere also play an important role 
in the learning process. 
Maria's opinion about the most important role for teachers to play shows us her 
tendency towards a critical pedagogy. She emphasises their role as facilitators in the 
process of empowering pupils and restoring their "citizenship". She also advocates the 
democratic setting as essential for learning. 
From the beginning of the experiment, Maria display~ certain characteristics . of a 
coDStructivist teacher. During the experiment] noticed a great many changes in her 
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thinking and I believe these were as a result of her action research. The data gathered 
helped her to provide some answers to the aims she stated. Now she has a more 
accurate notion about where to go from here. 
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DISCUSSION OF THE RESULTS 
8.0 - INTRODUCTION 
In this chapter I discuss the categories I .have created in order· to monitor issues of 
critical constructivist teaching, critical dialogue and critical thinking. I revisit the 
model and discuss how learning and changes take place for teachers and pupils. This 
is followed by suggestions for teacher development programmes and for reflection by 
teacher educators willing to adopt a critical stance. With the results obtained from the 
case studies, I am able to answer the research questions I have posed. Next I 
comment on the findings and on my own critical action research and the contributions 
that this experience has made towards my own professional development. Finally I 
present some suggestions for further research. 
8.1 - BACK TO MY INITIAL CONCERNS 
The core of my concerns as an educator has been to find ways of modifying the 
Brazilian educational picture. Having lectured in teacher .education and in teacher 
development programmes for nineteen years, ·I started this study in search of 
possibilities to promote changes. Like Freire (1979), I believe that people will feel 
compelled to take urgent action to break unfair social structures once they become 
aware of the existing inequalities in society .. In the past I have achieved some success 
in this area when I taught "Fundamentals of Education" to teacher trainees and to 
INSET courses but I realised then that just wanting to change is not enough and that 
my teaching needs to be accompanied by 'know-how'~ This was also my approach 
when I taught 'Didactics'~ For a long time I looked for ways to ensure pupils' 
appropriation of knowledge and, in doing so, I encountered a range of authors on the 
psychological side (for example Ausube~ Bruner, Piaget, Rogers) and many on the 
philosophical, sociological political and educational side (for example Althusser, 
Baudelot and Establet, Bourdieu and Passeron, Cunha, Foucault, Gadotti, Gramsc~ 
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Gusdorf'; Kosik, Makarenko, Marx, Politzer, Snyders). Finally, in Vygotsky and Freire 
I found the perfect blend of psychological (Vygotsky) and educational (Freire) 
approaches to social, political, and philosophical issues. Their work goes beyond 
knowing for the sake of knowing and utilises knowledge as a tool for social 
transformation. This approach is very appropriate to my work in a developing 
country. 
8.2 - DISCUSSION OF THE RESULTS 
In spite of dealing with a subject which is, to some extent, "unknown'' I am 
encouraged by the results of the INSET course I organised. It was an important 
experience for all the participants, even for the most sceptical. They experienced a 
democratic setting, they learned with each other, they worked hard during the project 
and, above all, they were rewarded by enthusiastic approval from their pupils. This 
response is extremely important since it can contribute towards breaking down the 
resistance of educational authorities, schools' staH: teachers and parents. Nothing is 
more decisive in achieving change than pupils' positive support. Having the pupil as an 
ally makes it easier for the teacher to proceed with innovations. By restoring pupils' 
experience of school as a ''joyful" place, the battle for better learning will be partially 
won. Nevertheless, the power of ruling ideologies cannot be dismissed. History has 
plenty of examples of the dismantling of good experiences. 
I created three categories to monitor individual teachers' progress towards achieving 
critical constructivism (Table 3 .1 ), critical dialogue (Table 3 .2) and critical thinking 
(Figures 3.2 and 3.3 and Table 3.3), and in the following pages I exemplify my use of 
these categories during their classroom practice, during the INSET course and during 
the later interview. I have considered each teacher against each step within each 
category in order to monitor his or her performance, and then to describe it. The 
categories of critical thinking and critical constructivism are both dependent on the 
category of critical dialogue. Within each category there are several steps to be 
followed as can be seen in the tables and figures referred to above. Each step is sub-
divided into many components. Some of the ideas underlying each category are not 
new, for my work is simply an attempt to provide teacher educators, with a tool for 
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mapping students' progress in eliciting critical dialogue, critical constructivism and 
critical thinking and a change of practice. 
I will now comment on each category in tum. 
8.2.1 - Category 1 - Critical Constmctivist Teaching 
In my study I take the broad view that critical constructivist teaching involves 
conceptual change. The kinds of conceptual change which are of greatest interest are 
not those which concern simple linear situations with direct exchange between old and 
new conceptions. Instead, I am concerned with complex multi-layered circumstances 
which entail, for example, awkward or unresolved issues which cannot be tackled 
easily: issues which are commonly combined within tangled and difficult situations. 
From this view, the need for re-structuring or re-constructing thinking, develops from 
personal or subjective states, requiring some change in the actors' circumstances or 
situation for resolution to happen. This is a fairly general description and, of course, 
there are many different and specific contexts in which re-thinking or re-
conceptualisation can be fostered and generated. My suggestion here is that processes 
of conceptual change are not necessarily identical across domains, but that thinking is 
context based and situations specific (Rogoff and Lave, 1986). It is for this reason 
that changing thinking in professional matters demands huge flexibility and critical 
thinking from teachers. Needless to say, not all issues and problems in all situations 
can be resolved - some have cost, personal risk, or social and political implications 
that require complex initiatives at different levels to reach outcomes (Watts, J6fili and 
Bezerra, 1997, in press). 
This view of constructivism and conceptual change is at variance with usual 
descriptions. The vast bulk of research in science education deals with teachers' and 
learners' approaches to well-structured knowledge domains, and constructivist 
teaching is commonly used to shape and channel such learners' understanding and 
then, later, to test for achievement through application (Driver et al., 1994). 
The handling of more complex forms of conceptual change is, in contrast, under-
researched (Roth, 1995). There is precious little literature available in cases where 
situations .(for example, particular teaching situations) are not easily structured, or 
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where learners have few definitive paths for development. This scarcity of research is 
compounded when conceptual change and re-construction addition~y includes issues 
of attitude, affect, emotion and the disposition of the learner. In such cases, re-
construction of thinking includes not only rational, algorithmic and heuristic routines, 
but also doubt, tangible costs and benefits, confidence, interest and motivation as well 
as "hot" emotions such as anxiety, :frustration, fear and joy. In these circumstances, 
situations involving conceptual change are part of the messy and ill-defined business 
of real everyday life. 
Another aspect of critical constructivist teaching I would like to discuss here is related 
to questioning. As observed in case study two, there is a gap between the awareness 
of the importance of asking questions and knowing how.to use the answers. This gap 
should be filled by teacher development programmes and teacher education courses 
that should promote opportunities for teachers to understand the origins of their 
actions (behaviour) and go straight to the. root of their problems in order to solve 
them. As psychological issues are at the origins of those attitudes, I suggest the 
borrowing of relevant techniques from psycho-therapy. For example, to expose and 
explore a problem, which can be done through democratic classroom discussion. 
An usual cause of the misuse of pupil's answers is related to teachers' impoverished 
subject knowledge. Completing this vicious circle, teachers tend to compensate for 
their deficiency by restricting the range of activities and interaction with pupils 
(Whitby, 1990). However, not all teachers are aware of doing this. An important 
aspect is that nothing ( or nearly nothing) can be done if teachers do not master the 
content knowledge. This is exemplified by Rosa's dilemma in case study three when 
teaching evaporation (see chapter 6). 
In spite of the amount of research involving teacher questioning, scarce are those 
which explore the utilisation of the answers. For this reason, in this thesis, I would 
suggest an exploration of the uses (applications) of pupils' answers. For example, in 
case study three, Rosa shows her difficulty in dealing with pupils' answers. She used 
to contextualise the topic under study and to ask questions only to motivate her 
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pupils. Through her own classroom research she is now more aware of the importance 
of prior knowledge to learning. 
I have chosen case study four to exemplify the use of critical constructivist teaching. 
As suggested earlier, Maria had some intuitive acquaintance with constructivism. She 
began her research by eliciting pupils' prior knowledge in all three of her classes and 
she provided the framework and clues that made it possible for them to shape the 
concepts under study. During the project Maria became aware of the importance of 
sharing with the pupils the responsibility for their learning. She noticed that the pupils' 
involvement, self confidence and empowerment were increased through this. She 
concentrated her efforts on fostering pupils' conceptual development as well as group 
discussion, by giving them the opportunity to exchange ideas. She became aware of 
the opportunity that group discussion provides in educating pupils by teaching them 
to listen and to express themselves. She concluded that group discussion had a 
positive influence on the learning process. In her summary Maria also recognised the 
crucial importance of having a full understanding of the content matter in order to 
"contextualise" the topic and thus helping the pupils to learn. 
I am not sure if her conclusions can be effectively implemented. There are numerous 
variables which intervene in this matter. Maria clearly illustrates some of the 
obstacles: for example that the process of constructing knowledge demands more time 
than traditional teaching, making its acceptance difficult on the part of the school. 
This issue addresses an urgent need for curricular revision. However, I believe that 
her new awareness about herself: the teaching process and the pupils' understanding 
were very meaningful. She can no longer make excuses for herself: she has the know 
how and she knows that constructivism . ''works". The excitement shown by her 
pupils demonstrates this. The next step to be taken is to provide a setting capable of 
assimilating this new approach, for example, to convince the local educational 
authorities of the need for change. However, this is the theme for another thesis. 
Maria also confirmed the effect of the methodology on pupils' motivation: the more 
active the involvement required, the higher the motivation, and the more the pupils are 
treated as "subjects" (rather than "objects"), the greater their involvement. 
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I am convinced that action research, combined with teacher development programmes 
or critical collaborative research, can promote meaningful learning. This, I believe, is 
the very first step towards change. 
As shown in chapter 7, Maria's concerns for her pupils' prior knowledge, her attempts 
to contextualise, her appreciation of the ideas brought forward · by them, and her 
efforts to shape the new concepts by using their answers, are very similar to those 
methods suggested by constructivist teaching. At the same time, her attitude to pupils 
is congruent with Freire's critical pedagogy, which suggests that the teacher must 
consider the pupils "subjects" of the learning process and that the teacher's role must 
be to drive the learning process. During her ·own action research she did not relinquish 
her responsibility for: leading the learning process at all. 
Finally, in the last interview, she said that although she knows very little about 
constructivism she also knows that traditional teaching is not working properly so ... 
why not try changing it? 
8.2.2 - Category 2 - Critical Dialogue 
Although in the last section I stressed the importance of questioning, I would also like 
to emphasise the crucial importance of a friendly classroom environment which 
encourages questioning to take place. Where 
classroom conditions are not appropriate, learners will not venture 
questions except, perhaps, the most transactional or procedural form of 
inquiry. The appropriate environment is important simply because the 
asking of a question can generate· such exposure and wlnerability: 
learners need congenial and responsive circumstances before they will risk 
a question of any import (Watts and Alsop, 1996, p.3). 
For all these reasons critical dialogue is an essential prerequisite for critical 
constructivism and critical thinking to be implemented. I have chosen case study two 
and descriptions of another teacher's classroom activities as examples of critical 
dialogue. Despite being praised by her pupils as a good teacher, and having shown 
improvements during her action research project, Adriana's insights were not clear at 
the end of her seminar presentation: by reading some evaluations carried out by her 
pupils she realised how authoritarian she had been, comments which brought her close 
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to tears. At this moment she really "learned". Sometimes we have all the information 
we need, but, like a puzzle, it does not make sense until it is organised. What actions 
provoke insights is not clear, more studies are needed to clarify this issue. Maybe 
having the opportunity to collect and systematise information related to such 
experiences could help. 
When observing Adriana's lessons I noticed how good her classroom control was. 
Despite being friendly, she maintained discipline; despite being relaxed, the pupils paid 
attention to the lesson and participated actively. As can be seen in table 5.2, Adriana 
performed very well by providing a pleasant environment, respecting the pupils' 
opinions and relating well with them.· Her pupils were very active in the groupwork 
and appreciated the opportunity of expressing their ideas, discussing them with their 
classmates and assimilating new information under their teacher's supervision. It is 
important to notice here, that her way of leading the classroom activities is quite 
different from that described by Solomon (1993, p.89) and commented on chapter 4. 
She conducted the process and intervened when necessary to avoid misunderstanding. 
Although Adriana has used groupwork before, this particular groupwork was a 
unique experience to her. Adriana commented as follows: 
It was the first time that they had discussed such subjects with 
enthusiasm, valuing their experiences, relating what they had seen in 
everyday life to what they were learning, sharing these experiences with 
their classmates and becoming aware of the importance of this moment 
in the learning process ( see item 5.1.5). 
Her conclusion was confirmed by her pupil, Roseane, who said in her evaluation: 
During this project we were not afraid to say what we thought about the 
lesson, because we were not afraid of making a mistake if we did 
someone else in the group would explain it to us and we learnt more like 
that" (Roseane Cristina, item 5.1.5 Evaluation by the pupils). 
Although I have not included Rosana as a case study, she is a good example of critical 
dialogue and critical thinking at work. I briefly describe here my impressions of her 
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work. At the very moment I wanted to obseive her classes, industrial action started in 
her school. As a very charismatic teacher, she informed the pupils she would be at the 
school in order to carry out her project and invited them to come. I was not expecting 
a normal attendance but to my surprise, all her pupils came. The topic of her lesson 
was the circulation of blood in the body and she started asking questions to 
contextualise this in a very singular way. For example, she asked: how many taps do 
you have at home? Next she asked the pupils to form groups according to the number 
of taps they had in their house. The biggest group was formed by pupils who had no 
taps at home at all (10 pupils). This situation is not uncommon in the poorest areas of 
Northeast Brazil. Taking into consideration that the answers gave a picture of their 
poor social conditions, she did not loose the opportunity to briefly emphasise the 
importance of the democratic access to treated water and its rational use. Secondly 
she asked them to name liquids inside the human body and they suggested blood, 
urine, tears and perspiration. Then she asked them to tell her everything that they 
knew about blood and the list was large! The first surprise was when one pupil asked 
what "globule" meant and one young girl, Janete - who usually did not participate and 
had poor marks - answered the question and excelled by participating. In Rosana's 
evaluation the positive aspects of the critical constructivist approach were: pupils' 
motivation and participation, her realising the amount they already knew, the harmony 
of the class discussion and the blossoming of the lower achievers. Among the negative 
aspects, she included her excessive attention to Janete. Another surprise came when 
one of the best pupils made a mistake during the game they played and the weakest 
made fun of her. Also, one pupil who had been very co-operative refused to 
participate in the game. She wondered why ... ? Was she afraid to loose her status as a 
"good" learner? Did the "good" learners feel insecure when the classroom 
methodology they were used to changed? She constantly reminded them of the 
importance of respecting their classmates' contributions and that they must ask for 
explanations if they disagreed with them. On two occasions, they realised that their 
fellows had logical explanations for what had appeared to be foolish answers. She did 
very well! 
226 
DISCUSSION OF THE RES UL TS 
At the end of the project she asked for an evaluation by the pupils. The majority of 
them (80.6%) stated they preferred the new teaching method. Some of the reasons 
given were: 
We can learn better. 
The class is more joyful and everybody participates. 
You are erplaining better and asking more questions. 
Now we are communicating, talking a lot and by talking we can learn 
better. It is easier for all of us. 
Now you write down less and erplain more. 
You are more enthusiastic. I felt something different in your behaviour. 
y OU write all of our answers on the board 
Now we have debates in the classroom. 
We are invited to give our opinions. 
Now you ask us questions. Before you just wrote on the board 
You help us to come to our own conclusions. 
We ask questions and participate all the time. Before we just took notes 
and we were not interested at all. 
First of all you ask questions to know what we know, then you erplain 
what we do not know. 
It is more realistic! 
One of the pupils, who had been very apathetic before the experiment, got the best 
mark in an unexpected test. Surprisingly he stated he prefers the traditional way 
because: 
I think that when I write down I learn ·better. 
Rosana did not explain the reason for his statement. Her final conclusion was that the 
results exceeded her expectations concerning the pupils' motivation, participation, 
prior knowledge and learning. 
8.2.3 - Category 3 - Critical Thinking 
Taking into consideration that my primary interest in this study has been to observe 
features within teacher thinking and practice which relate particularly to critical 
constructivism and critical thinking, I . developed a general description of critical 
thinking. Then, I have suggested a process of internally examining and exploring 
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issues of concern, triggered by certain experiences, which create and clarify meanings 
in terms of self and others, and which result in changed conceptual perspectives and 
relationships. The four step model, created to monitor teacher's progress towards 
eliciting critical thinking, led me to suppose that the research questions have been 
positively answered. 
While I consider critical thinking a lively activity - not an abstracted academic pastime 
- and teaching as a complex enterprise - which commonly requires time, energy and 
support in order to step outside its complexities - they can still be described in formal 
terms. 
From within the model created for analysing this category, I have chosen case study 
three to illustrate my :findings. 
Rosa started her lessons by problematising her pupils 1.e. challenging them to 
overcome their own limitations by getting them to solve the problems she posed. She 
encouraged them with leading questions to elicit their understanding of the lesson. In 
doing so she was trying to prepare the groundwork for making the topic meaningful 
to them. 
As Rosa was working in a very poor community I could notice her concerns about 
pupils' empowerment and therefore her efforts towards fostering their critical thinking 
to help them to improve their life conditions. I could also observe her attempts. to 
develop her pupils' critical thinking as can be seen in case study three. After the 
project Rosa reflected on what she had done. She was aware that her own limitations 
made explanations difficult because she was not very confident about the topic she 
was teaching. She noticed differences from the way she used to treat her pupils. She 
realised how important it is to accept the pupils' mistakes and to use them to improve 
their understanding. She also encouraged democratic group discussion in her 
classrooms. In her report she shows how she learned and was able to problematise her 
:findings. She showed evidence of reflection, awareness and of undergoing changes. 
During the final interview she confirmed her concerns about developing the critical 
awareness of pupils related to the development of a social conscience. At the end she 
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explained her changes: Nowadays I know when I am doing something wrong, which 
means that her self-awareness was improved. 
Rosa's actions and comments have led me to four main issues which might be 
generalised beyond her case study. The first I suggest, is clarity. Within the general 
fog of teaching and learning, of school and classrooms, it is important that teachers 
attain and retain clarity: clarity of intention and purpose. Rosa can be seen to be 
~ 
working towards this as she frees herself from the constraints within which she works 
and develops awareness of the broad direction she wants to take and the changes she 
wants to make. The second is consistency. Consistent with her beliefs and principles, 
with the models she has developed through the INSET course, Rosa attempts to 
justify and rationalise her approaches so that she retains a steadfast stance and style, 
both with each class and with herself. She was pr~pared to maintain her direction and 
not to duck issues with the younger class in the face of difficulties. Third, I suggest 
openness. Rosa has been a model of openness as she has accounted for her actions 
and admitted to her frustrations and anxieties as well as successes and pleasures. She 
has been open and honest about the dilemmas and ambiguities she has faced, all of 
which gives her integrity and authenticity despite her wlnerability. The fourth is 
communicativeness. While I have described critical thinking in terms of an internal 
process, I have seen my own role as helping to arouse awareness, searching for 
change, and bringing that change about. Rosa has acknowledged her doubts and 
difficulties responding actively to scrutiny and questions. 
8.3 - REVISITING THE MODEL 
I have proposed 3 categories to monitor teacher development and - within these -
several subdivisions to monitor teacher learning. I have illustrated the use of these 
categories through the case studies. I believe these are necessary ingredients for 
teacher professional development, and every professional development course would 
benefit by their use. The key role of the teacher educator, as an interventionist, is to: 
• enact a democratic and critical dialogue 
• encourage reflection and exchange of experiences 
• problematise 
• support 
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8.3.1 - How learning takes place for teachers 
As formerly discussed, the institution of a democratic classroom dialogue creates 
opportunities for collective reflection on individual practice and for interchange of 
experiences that - I firmly believe - prepares the way for meaningful learning. Besides, 
the teacher educator's role also contributes towards that, by problematising the 
student's actions, results and conclusions. In the following pages, I will present some 
examples of how this learning has occurred. 
Maria learned when- to her surprise and joy- she saw evidence that the more pupils 
assume an active role in the classroom, the more they were motivated, and the more 
they were treated as subjects of learning, the more they felt involved in classroom 
activities. This learning was not just intellectual but whole-body learning which 
included the emotional side. She learned in a complete and significant way. Maria 
knows how to explore her pupils' involvement, considers this activity important and 
feels motivated. If she does not carry on doing that, it is due to other factors that have 
not been studied here - factors which may impede a complete and definitive change in 
her performance. In my opinion, however, my teacher development programme 
accomplished its purpose by causing a change in the teacher's perception and 
approach to what she was doing. 
The creation of a friendly environment where all participants of the group feel 
confident enough to expose their vulnerability is crucial. By explaining their point of 
view, each participant has the opportunity of organising his or her own thinking. The 
group can help individuals to clarify their own understanding by asking questions. The 
insight which Adriana ( case study 2) had during her seminar presentation is an 
example of how this works. 
Rosa offers another example of meaningful learning. Again, the main fact which led 
her towards change was the shaking of her emotions. She felt shocked by the pupils' 
attitude and realised that experimentation is not the only thing which contributes to 
learning. Her pupils taught her this. She learned through her own critical action 
research. 
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8.3.2 - How change can be brought about for teachers and pupils 
I think changes can be brought about for pupils in the same way that they are brought 
about for their teachers: through democratic dialogue and active involvement. That is 
why I believe teachers should experience both democratic dialogue and active 
involvement during teacher development programmes. My experience did in fact 
show positive changes. 
Adriana believes her pupils became more co-operative and interested in their 
classmates' ideas. During the process she felt that her self-awareness improved and 
this made an important difference. She learned how important the pupils' previous 
knowledge is and became aware that she had not given them the opportunity to 
express themselves because she had been concerned only with teaching. Previously 
she had thought all she had to do was to teach clearly and her pupils would learn. 
As far as the pupils were concerned, there was an increase in their self-esteem. They 
came to have more respect for their classmates' opinions, as can be seen,in Rosana's 
example described in item 8.2.2. Rosana also learned she can save time by evoking 
pupils' prior knowledge before starting to teach. She realised that her pupils possess a 
great deal of knowledge. Her pupils approved of her new teaching methods. They felt 
she had changed: now she was explaining better, asking more questions, and helping 
them to come to their own conclusions. 
How can teacher educators make such change possible on a wider scale? My 
alternative is to promote teacher development programmes where research within 
each teacher's classroom context is undertaken. In this way teachers could bring into 
in-service courses discussions of real problems· from their everyday lives. In order to 
I' do this it is crucial during the INSET: 
• to motivate teachers to do action research; 
• to motivate teachers to share their findings with their colleagues; 
• to trust their capacity for being open to new experiences, for improving 
their teaching practice and for going deeper into their own knowledge; 
• to help teachers to overcome the difficulties which stem from: (a) poor 
training; (b) deficiencies in school structures and curriculum; ( c) wide 
differences in pupils' background and intellect; ( d) lack of teaching 
I 
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materials; ( e) lack of research tradition; (t) insecurity -· causing an 
authoritarian stance; (g) an emphasis on "transmission of knowledge"; 
• to raise their critical understanding of the constraints; and, simultaneously 
and dialectically 
• to enlarge their capacity to view new possibilities for change to take place. 
In order to achieve these aims I organised my research to lead teachers: 
• to detect problems of school learning, identify their causes and suggest 
solutions to them; 
• to become aware of constraints to be overcame, among them their work 
overload; 
• to design strategies to overcome these difficulties; 
• to implement such cognitive and social strategies in their classroom and to 
appraise the results by using action research; 
• to be able to cope with the consequences of an innovative work such as: 
jealousy and incomprehension from the schools' headteacher, colleagues, 
pupils, parents and/or members of the community; 
• to be able to cope with the insecurity of treading new pathways; 
• to adopt a critical stance to detect, analyse and overcome these obstacles; 
• to share thought and information with colleagues. 
8.4 - DEVELOPING NEW COURSES 
The extent to which one can generalise from case studies such as these is an open 
question. By definition, a case study is "the examination of an instance in action" and 
it is said to involve "some commitment to the study and portrayal of the idiosyncratic 
and the particular as legitimate in themselves" {Walker, 1986, p.163-195). However, 
the present case studies were undertaken as part of an enquiry into the development 
of teachers' thinking and professional development. The. proposed model was tested 
against data collected from eleven teachers. The results obtained suggest evidence 
that aspects of the present model may have wider application; in this case it may 
prove to be useful by illuminating these to those involved in teaching in schools, 
colleges and universities. 
These case studies allow me to offer some suggestions for the development of teacher 
education within critical constructivist science education. I see my involvement with 
the teachers, and their involvement with their pupils as multi-layered. So, for example, 
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while I reflected upon my own actions, they were thinking about theirs and prompting 
pupils to think on theirs. As awareness and the possibility of change grew, so did the 
need to promote change in particular directions. 
As a result of examining case studies against the four-step model of teacher progress 
towards eliciting critical thinking, I now propose clarity, consistency, openness and 
communicativeness as the four main issues which might be generaliseable beyond the 
case studies. 
These pointers are not intended to be exhaustive but we see that the design of in-
service provision and professional development for teachers - within science 
education or elsewhere - needs to encompass such features. While a Brazilian context 
might serve to highlight and dramatise some features of my work, I do believe that 
there are lessons to be learned in many other contexts of learning across the world. 
8.4.1 - Contributions to Teacher Development Programmes 
Freire (1994, p. 112) suggests the creation of "formation groups" to make the 
continuing education of teachers effective. Those groups should be "fed by teachers' 
practice"; that is, they should examine and illuminate these practices by reflecting 
upon them in order to create a theoretical context. 
Critically reflecting on practice will make · it possible to reveal it - to perceive the 
mistakes committed, the ideological interference and obstacles to the learning process. 
An important condition for all this to occur is the very existence of a democratic, 
aware, curious, receptive and scientifically competent leadership. My suggestion is 
that there should be collaboration between schools and universities to provide this. 
In order to carry out such processes within education, teachers must possess critical 
awareness. Critical awareness implies an understanding of themselves, their 
perspectives, their approaches to the construction of knowledge and the ways in 
which their own consciousness has been shaped by society ( and schools). They must 
understand the role played by schools either in developing or in repressing this 
awareness; and the school's role in socialising thinking. A further concern within this 
approach to constructive critical thinking is that pupils themselves need to appreciate 
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the nature of the innovation in which they are participating (Baird and White, 1993). 
That is, teachers also need to foster critical awareness in pupils - a task which is, 
however, very difficult to carry out properly. Here, once again, it is crucial for the 
teacher to show coherence and to educate by example. 
One of the difficulties for teachers trying to change their practice is that the new 
practice seems almost unattainable. That impression of unattainability may be caused 
by the teacher educator's authoritarian stance. But it is important to dare to take risks. 
Even at the cost of being misunderstood, teachers must give up their authoritarian 
status in order to interact with students, and take the risk of starting a dialogue in 
which teachers cannot take it for granted that they will always win the argument and 
have the last word ( although, it is more likely that they will, thanks to their experience 
and knowledge). To take that risk is to escape from the mystique of the teacher, 
overcoming the distance between teachers and students, a distance which can be 
responsible for making changes seem unattainable. In other words, the students think 
they are not able to follow the teacher because they, too, are frightened to take risks 
and to damage the image they have in. their minds of a "competent teacher" who 
knows all the answers. When teacher educators allow themselves to take risks, 
sometimes to make mistakes and to admit them, they can be perceived by their 
students as a human being whose footsteps it is possible to follow. This stance does 
not imply passivity on the part of teachers. On the contrary, they must be aware of 
everything that occurs in the classroom in order not to lose any opportunity to 
intervene in the process of a critical construction of knowledge. Moreover, this stance 
must not be confused with non-directiviness or a laisse-faire attitude. The teachers 
should make their students aware of their convictions, and neither hide nor impose 
them. 
Within a democratic setting the better argument will win and the participants in the 
discussion, rather than seeking to impose their opinion, will search for the truth. 
8.4.2 - How the insights provided by this work can be initiated by others 
I am convinced that teacher development programmes combined with action research 
can promote meaningful learning and change. · The critical collaborative research 
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between school teachers and researchers is another way to reach the same goal. The 
number of publications reinforcing this kind of collaborative research has increased 
progressively in the last years, and the same is true of the number of classroom 
experiments with constructivist and co-constructivist proposals. This has been 
demonstrated in chapter 2. 
The critical approach has been consistently applied to work with adults/teachers, for 
instance by Carr and Kemmis (1986), Mezirow (1990), Smyth (1991), Kincheloe 
(1991, 1993b) and Freire (1994). 
It is clear to me that the insights provided by my work can be initiated by others. One 
example is the study conducted by Hand and Treagust (1994). In their study they 
utilised a very similar framework to mine, the Driver and Oldham {1986) mode~ and 
they provided the teachers with the opportunity of experiencing constructivist 
teaching-learning approaches. Although my research was developed in 1993 - one 
year before the publication of their paper ~ the similarities between them are clear. 
Their aim was to encourage teachers to reflect on constructivist approaches to 
teaching and learning. They encouraged self-reflection and provided opportunities for 
teachers as groups and as individuals, to reflect both on their own progress 
throughout the course and on the impact of the new approaches on their students. 
They consider examining teachers' thinking to be an effective way to begin the 
process of measuring change. They find that 
As teachers begin to reflect on long held beliefs and are encouraged to 
explore and implement new pedagogical approaches, changes in their 
thoughts can be detected. (Hand and Treagust, 1994, p. 111). 
In conclusion, they suggest that there is a need to expand research which takes into 
consideration the thoughts of teachers about teaching/learning. 
My proposal in this thesis is, in fact, to put together ideas that have been developed 
successfully by others but never connected in this way. As an interventionist my role 
has been to encourage the teachers to move towards critical constructivism teaching 
and critical thinking. My strategy has been to create a classroom atmosphere which 
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fosters democratic dialogue and encourages all participants to undertake critical 
action research and learn from it. I described this in chapter 4. 
8.5 - SUMMARY AND SUGGESTIONS 
8.5.1 - Answers to the Research Questions 
• To what extent can an in-service teacher development course (INSET), 
rooted in approaches to critical pedagogy, enable teachers to improve their 
practice? and 
• How deeply can critical action research answer the problem-posing of 
critical pedagogy when dealing with teacher development courses? 
As with "plain" action research, critical action research makes possible teachers' 
empowerment by allowing them to take decisions for themselves about "what", 
"when", "where", "how", "what for" and "for whom" to develop the action 
research. However, it goes further by proposing a democratic reorganisation of the 
way schools work. As Kincheloe (1991, p. VIII) says: 
This democratic reconceptualization of education embraces a vision which 
takes seriously notions of social justice, racial, gender, and class equality, 
and alternative ways of seeing the world borro~ed from people who have 
traditionally been ignored. 
The role played by outside observers is only to begin the process and to foster critical 
reflection by problematising it and, his or her final aim is the independence of the 
teacher as researcher and their commitment to the empowerment of each pupil. The 
focus of the action research projects in this work was not just the personal and 
professional growth of the teachers themselves but also a raising of consciousness of 
their circumstances and conditions, as well as the development of critical thinking of 
the pupils involved. This embodied the principle that the best way to encourage 
teachers to re-think their practice is for them to study particular pupils, observing the 
particular contexts from which they emerge and the particular ways they undertake 
the search for meaning. 
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8.5.2 - Evaluating the assumptions made in chapter 1. 
I based my work on five assumptions and now I would like to comment on all of them 
under the spotlight of the evidence I have collected: 
• It is essential to provide opportunities for teachers to experience methods 
of teaching, instead of only listening to or reading about them. This is 
important in order to sustain their involvement, to facilitate the 
construction and reconstruction of concepts and to promote consistent 
behaviour changes. 
My findings confirm this assumption - as can be seeii:'in chapter 4 - but, there are 
j 
more requirements to be ful:filled in order for behaviour changes to be firmly 
established. Changes, for example, in educational policy and the curriculum. 
• The support given by INSET courses will motivate teachers to design, to 
develop and to test teaching units through applying new approaches. In this 
study the approach is a constructivist one; 
This aim was reached for eleven teachers. However, I would like to call attention to 
the importance of continuing sum,ort through collaborative research and work 
between school teachers and university researchers. 
• Where teachers find positive the results of applying a constructivist 
approach in their classrooms during .the proj~:-they will feel stimulated to 
introduce these into their everyday . classroom practice. So, it will be 
possible to reduce the gap between research advances and practice within 
schools. 
This again I would like to confirm. The majority of the teachers found the pupils' 
reaction very positive on the whole. However, there are still some obstacles to be 
removed for example, those related to educational policy. 
• Through the four interventions made during the project and by 
problematising with the teachers their performance, their results, their 
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understanding and their changes of practice, : they· will be encouraged to 
self-reflection and self-appraisal, as well as to improve their critical 
thinkin
. .\ 
g. 
My findings also confirm this. During the interventions I had several opportunities for 
posing problems to teachers. They were challenged to find answers to their own 
questions, to examine their own practices, to be self-appraising and to improve their 
critical thinking. Examples of my intervention by problematising their classroom 
activities can be seen in item 4.2.1. I need to consider both those teachers who did not 
respond well to the ideas put forward during the project and those who gave up at the 
very start, uneasy with constructivist ideas or unwilling to face change. The question 
to be asked here is: How to reach such teachers? The ones who completed the 
requirements of the course were very motivated. However, the question remains: 
How to motivate all teachers? In Brazil. there is financial incentive to undertake in-
service education, to reach - for example - diploma level in a teacher development 
course. Such opportunities must not be wasted. INSET courses must reach the 
highest standards. We need to strengthen university teams to support collaborative 
research in schools. We must also increase funds to improve both teacher 
development programmes and collaborative research. 
• The teaching units will, in turn, enable pupils to develop critical thinking. 
When pupils have the freedom to express and discuss their ideas in a friendly and 
democratic environment, they develop abilities such as: organising thought and 
speech; _learning how to make their own decisions; looking for arguments to justify 
their ideas; learning how to listen to and respect classmates' opinions; developing self-
confidence and self-esteem. Through. participating. in. -workgroups, they develop . a 
I . . . • . .·• • . •.·.· •. 
sense of co-operation and solidarity. The· development of such abilities, as well as 
constant problematisation by the teacher, encourages the development of critical 
thinking. Case study 3 is an example, which illustrates this. It shows how some pupils 
felt able to critically disagree with information even when it was presented in a 
textbook. In the course of evaluating the project, some pupils made very critical 
observations, as can be seen in case study two (evaluation by the pupils). Confronted 
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1 with problem-situations created by the teacher, the pupils always responded. Rosa, 
Maria and Rosana are good examples of this way of instigating a response. 
8.5.3- Some Findings 
While in the course of discussing my._ preliminary results-with,the teachers in.Brazil, I 
! . . . . . ·, .. • . . : : • . • . ...... : ,_' . . ..... ' - : ~ : 
realised that the publication and disseJDiruition of'the teachers' action research reports 
can contribute to improve teachers' practice. Therefore I would argue that this can 
help them to: 
• identify themselves with the authors· and with the situations described; 
• demythologise research and report writing; 
• reflect on their own practice; 
• reveal things that should have been obvious before; for example that the 
pupils enjoy groupwork and the importance of asking questions; 
• become motivated to do action research or, at least, to feel encouraged to 
experience innovations. 
By doing action research, the teachers have the opportunity of "discovering" aspects 
of learning that are usually "taught" during teacher education courses but not 
"meaningfully learned", perhaps because they are nQt contextualised. 'For example the 
i . , '.' . · •... · ; ' 
importance of listening to their pupils, discussion.among peers, groupwork, classroom 
debate and contextualisation. 
University courses aim to prepare future teachers to face the challenges of the 
classrooms. However, during this period they usually do not have enough practice and 
it is left to INSET (years later) to complete their preparation. I approve of that. 
However, I suggest that collaborative critical action research between school teachers 
and teacher educators' and researchers' teams from universities would be more 
effective. Acting as experts, the university team can also benefit from the contact with 
schools and so refresh the initial teacher training with "real classroom problems". 
The constructivist approach is usually associated with spending more hours to 
develop curriculum activities (see, for example, Maria case study, item 7.1.5). 
However, one of the teachers (Rosana), ·rourut that some topics can be covered quite 
quickly under this approach, if pupils already have some acquaintance with the topic. 
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By asking for their prior knowledge and systematising the knowledge they already 
have, the teacher can save time and use it to teach more complex topics. This aspect 
needs further research with a view to introducing constructivism in teaching practice. 
8.5.4 - How I perceive the impact of my own action research on my work. 
I am very pleased with the results I obtained. In general they confirm what I already 
knew. However, they have given me important "ammunition" to support my 
arguments for introducing changes in teacher development programmes, curricula and 
teaching methods. I can also see, clearly, the obstacles. I think programmes such as 
the1 one I am proposing in this •thesis, "work"; better if the·. teachers are. motivated. 
However, the key question still remains: how can we motivate all teachers? 
At the beginning of the next academic semester I am running a seminar for the teacher 
educators of my university in which I detail · ideas for designing new courses. The 
ideas I have put forward in this thesis will certainly be developed there. The book I 
am writing, includes the action research reports written by the 11 teachers who co-
participated in my research. It is shortly to be published and will I hope, put classroom 
practice under the spotlight. I believe that this book ( and the forthcoming articles) will 
be instrumental in the shaping the ideas of school teachers as well as teacher 
educators and student teachers. Ongoing discussion with key personnel from regional 
government will allow greater dissemination of this work. 
A challenge proposed by Paley (1979, p. XVI) is extended to all teachers: 
! . 
There are only certain words.and actions that-cause all ofus to cover up,· 
and there are other words and actions that help us reveal ourselves to one 
another. The challenge in teaching is to find a way of communicating to 
each child the idea that his or her special quality is understood, is valued, 
and can be talked about. It is not easy, because we are influenced by the 
fears and prejudices, apprehensions and expectations, which have become 
a carefully hidden part of every one of us. 
8.5.S - Suggestions for Future Researches 
• To investigate the critical gap between the awareness of the importance of 
asking questions and how to use the answers to build up the new 
knowledge. 
• To investigate the effects of collaborative critical action researches to 
produce lasting changes in teaching practice and in fostering classroom 
research. 
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. . . . . : . 
• To investigate further the' factors to promote conceptual change. 
• To investigate further why the lower achievers amongst pupils ·perform 
better under a constructivist approach than the higher achievers. 
The picture of state primary and secondary education in the Northeast of Brazil is still 
bleak and school teachers face enormous obstacles in their efforts to carry out their 
responsibilities. I consider my work to be powerful in generating impact in teacher 
development programmes even on a small scale in Brazil. In the words of Giroux 
{1988a, p.109): 
I hope it can point out a new starting point by making hope realizable and 
despair unconvincing. 
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1. IDENTIFICA(;AO DO CURSO 
• Tipo: 
• Nivel: 
• Titulo: 
• Endere~o: 
2. JUSTIFICATIV A. 
Aperfeicoamento 
P6s-Graduacao 
Construtivismo no Ensino de Ciencias 
Universidade Federal Rural de Pemambuco 
Av. Dom Manoel de Medeiros sin 
52.079 -Dois Irmaos, Recife, PE 
Fone: (081) 441-4697 Fax (081) 441-1711 
Constata-se uma incrivel disparidade entre as descobertas das pesquisas realizadas 
sobre o comportamento humano, o desenvolvimento cognitivo, a psicologia da 
aprendizagem, as praticas didaticas e o fraco desempenho de nosas escolas. Por que 
isto ocorre? Como superar esta contradicao? As descobertas didatico-pedag6gicas 
consideradas eficazes nao estao ainda disseminadas pelas escolas, rendendo os frutos 
devidos. Por que? Por que estas nao tern cumprido a sua funcao de facilitar a 
apropriacao, pelas criancas, do cabedal de conhecimento acumulado pela humanidade 
de forma prazeirosa e significativa? Onde estao os entraves? Onde foi parar a natural 
curiosidade da crianca para descobrir o mundo e que esta cada vez mais ausente das 
salas de aula? Onde o prazer de frequentar a escola? Estao os anos escolares 
destruindo o entusiasmo e a espontanea curiosidade da crianca? 
Nos ultimos anos psic6logos e educadores tern procurado entender os caminhos pelos 
quais o ser humano constr6i suas pr6prias concepcoes do mundo e as utiliza na 
resolucao de problemas do dia a dia. Um razoavel numero de pesquisas tern tambem 
buscado documentar as habilidades de estudantes secundarios e tentado compreender 
como elas se relacionam com a ciencia(1> No entanto, poucos sao os resultados que 
chegam ate as salas de aula. 
A ideia que esta subjacente a este curso ea de que se os resultados das pesquisas em 
ensino nao chegam as salas de aula e, entre outras razoes, porque os professores nao 
tern uma ideia precisa e nem tiveram oportunidade de vivenciar o que e proposto. 
Muitos depoimentos de professores<2) mostram que se durante um curso de 
atualizacao, estes veem muitas novidades interessantes, depois, quando se encontram 
sozinhos em suas salas de aula, acham inviavel sua aplicacao no dia a dia. Como evitar 
isto? 
Durante o curso ora proposto, pretende-se que os professores de ciencias ( 58 a 88) 
tenham a oportunidade de vivenciar a metodologia construtivista, de elaborar ( com 
supervisao ), um projeto de pesquisa-acao para desenvolvimento de uma unidade na 
1 DRIVER, R. - CLIS Learning, doing and undentanding in science: the proceeding of a conference. 
1984, pag. 9. 
2 VILLANI, A e PACCA, J. - Teoria e pnitica didatica na atualiza~io de professores de fisica In Revista 
Brasileira de Ensino de Fisica vol 14 n. 2, 1992 p g.113. 
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sua disciplina utilizando este enfoque, de discuti-lo e de ser acompanhados na 
execucao. Acredita-se que este apoio os ajudara a veneer dificuldades iniciais e, uma 
vez colhidos resultados animadores com relayao a aprendizagem dos alunos, ficarao 
hem mais motivados para o seu uso no dia a dia. Durante o curso os professores terao 
contato com a metodologia construtivista e de pesquisa-ayao. 
3. OBJETIVOS 
Este Curso de Aperfei9oamento em servico de professores de ciencias do 1 ° grau ( sa a 
sa series), ora proposto pelo Departamento de Educa9ao, tern como finalidade intervir 
vigorosamente na pratica didatica hoje vigente nestas salas de aula, propondo 
altemativas de trabalho para os professores que levem em considera9ao tanto a forma 
como os alunos aprendem e os conhecimentos previos que estes trazem para a escola 
como orientando-os de forma a que possam participar ativamente na constru9ao do 
pr6prio conhecimento. 
Sao objetivos deste Curso formar professores-pesquisadores construtivistas para que 
utilizem a pr6pria sala · de aula como campo de pesquisa de novas metodologias de 
ensino, atraves de: 
• vivencia de uma pratica construtivista; 
• planejamento de uma unidade de ensino visando a constru9ao do 
conhecimento pelos pr6prios alunos; 
• implementa9ao da unidade planejada em sua sala de aula; 
• elabora9ao de um projeto de pesquisa-a9ao para avaliar os resultados do 
trabalho realizado; 
• elabora9ao de relat6rios de pesquisa e apresenta9ao de seminarios para 
divulga9ao dos resultados. 
4. ESTRUTURA DO CURSO 
Construtivismo no Ensino de Ciencias 
Disciplinas Carga Horaria: 
• Construtivismo no Ensino de Ciencias 80h 
• Metodologia da Pesquisa-A9ao 40h 
• Projetos em Ensino Construtivista 60h 
• Seminarios 30h 
• Carga Horaria Total: 21 Oh 
0 Curso sera constituido de tres partes: 
• te6rico-pratica com dura9ao de tres semanas enfocando a metodologia 
construtivista (2 semanas) ea pesquisa-a9ao (1 semana) com carga horaria 
de 120 horas; 
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• desenvolvimento supervisionado dos projetos de pesquisa-a9ao nas salas de 
aula, durante cerca de 4 semanas e com carga horaria de 60 horas; 
• elabora9ao dos relat6rios das pesquisas realizadas em sala de aula (2 
semanas) e apresenta9ao dos relat6rios em forma de Seminarios (1 semana), 
com carga horaria total de 30 horas. 
4.1 - DISCIPLINAS, PROFESSORES, CARGA HORARIA E EMENTAS 
Construtivismo no ensino de ciencias 
Professora: 
Carga Horaria: 
Ementa: 
Zelia J 6fili 
80h 
Ensino versus Aprendizagem de conceitos cientificos. Construtivismo versus "boas 
praticas didaticas". Fundamentos te6ricos do construtivismo. As contribui9oes de 
Piaget, Vygotsky, Ausubel, Paulo Freire. Estudo de exemplos do enfoque 
construtivista em aulas de ciencias. Elabora9ao de unidades de ensino dentro do 
enfoque construtivista. 
Metodologia da Pesquisa-A~iio 
Professor: Mike Watts 
Carga Horaria: 40 h 
Ementa: Caracteristicas da pesquisa-a9ao. Metodos de trabalho. Exemplos de 
Pesquisa-A9ao no contexto escolar . .Elabora9ao de projeto de pesquisa-a9ao. 
Projetos em Ensino Construtivista 
Professora: 
Carga Horaria: 
Zelia J6fili 
60h 
Ementa: Desenvolvimento, em sala de aula, de uma unidade de ensino dentro da 
metodologia construtivista, avaliada em compara9ao com formas de ensino 
convencional, dentro de um projeto de pesquisa-a9ao. Elabora9ao dos relat6rios de 
pesqmsa. 
Semimirios 
Professora: 
Carga Horaria: 
Ementa: 
Zelia J 6fili 
30h 
Apresenta9ao e discussao dos resultados das pesquisas realizadas nas pr6prias salas de 
aula, pelos alunos-professores. 
4.2 - COORDENACAO DO CURSO, CORPO DOCENTE E TITULACAO 
A Coordena9ao Geral do curso ficara sob a responsabilidade da Prof' Silvia Gomes 
Pereira, e a Coordena9ao Pedag6gica estara a cargo da Pro@ Zelia J6fili, ambas do 
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Departamento de Educa9ao da UFRPE. 0 corpo docente sera composto pela Prof1 
Zelia J 6fili (MSc) do Departamento de Educa9ao, cursando doutorado no 
Roehampton Institute em Londres e pelo Dr. Mike Watts (PhD), do Departamento de 
Science Education do Roehampton Institute, de Londres. 
5. CLIENTELA 
0 curso destina-se, a professores de Ciencias de 5a a ga series, sendo excepcionalmente 
permitida a participa9ao de alunos dos cursos de licenciatura em Fisica, Quimica, 
Matematica Biologia e Ciencias Agricolas da UFRPE, que estejam no efetivo exercicio 
do magisterio desta disciplina e matriculados na disciplina Monografia(3). Nestes 
casos, o diploma expedido sera de extensao e nao de aperfeiyoamento. 
6. CRITERIOS DE SELECAO 
• ser professor de Ciencias no efetivo exercicio do magisterio; 
• ser aluno da UFRPE dos cursos de Licenciatura em Fisica, Quimica, 
Matematica, Biologia e/ou Ciencias Agricolas, no exercicio do magisterio 
destas disciplinas no 1 ° grau ( 5a a ga series) e matriculados na disciplina 
MonografiaP ); 
7. VAGAS OFERTADAS 
Serao oferecidas 20 vagas. 
8. CONDICCES DE MATRiCULA, LOCALE INiCIO DO CURSO 
Os pedidos de matricula deverao ser encaminhados ao Departamento de Educa9ao da 
UFRPE sito a Rua D. Manoel de Medeiros s/n°. Dois Irmaos, Recife, PE (CEP no. 
50.732), no periodo de 03 de maio a 12 dejunho de 1993 constando de: 
a) Ficha de inscri9ao devidamente preenchida; 
b) Curriculum Vitae atualizado; 
c) C6pia do Diploma e do Hist6rico Escolar do Curso Superior ou declara9ao 
do DRCA informando que esta matriculado na disciplina monografia ou no 
penultimo semestre do Curso de L.A.; 
d) Declara9ao da escola em que leciona informando que esta no exercicio 
efetivo do magisterio no IO grau ( 5a a ga series) 
e) Duas fotografias 3 x 4; 
f) Taxa de Inscriyao no valor de Cr$ .000,00 
g) C6pia da Carteira de Identidade, CPF e Certificado de Reservista. 
( 3 > Exceto para alunos do curso de Licenciatura em Ciencias Agricolas que devem estar 
no penultimo semestre do curso. 
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0 Curso tera inicio no dia 12/07 /93 as 08 horas em dependencias do Departamento de 
Educa9ao e funcionara no horario de 8 as 12 e 14 as 18 horas, de acordo com o 
seguinte cronograma: 
9. CRONOGRAMA DO CURSO 
05/jul a 06/jul 
07/jul a 09/jul 
12/jul a 23/jul 
26/jul a 30/jul 
02/ago a 06/ago 
09/ago a 10/set 
13/set a 24/set 
13/set a 24/set 
27/set a 01/out 
Realiza9ao de entrevistas 
Observa9ao de aulas 
Curso: Construtivismo no ensino de ciencias 
Curso: Metodologia da Pesquisa-A9ao 
Prepara9ao dos Projetos 
Desenvolvimento dos Projetos 
Escala de entrevistas 
Elabora9ao dos Relat6rios das Pesquisas 
Apresenta9ao dos Seminarios 
10. CRITERIOS DEAVALIA<;AO DO ENSINO E DAAPRENDIZAGEM 
Quanto ao Ensino serao realizadas avalia9oes junto aos participantes de dois tipos: 
a) Informais - no transcorrer de todo o processo, atraves da Coordena9ao 
Pedag6gica e envolvendo os aspectos do ambiente, material didatico 
( quantidade, qualidade e adequa9ao ), recursos utilizados, relacionamento 
professor-aluno, e 
b) Formal - ao final do programa, atraves de questionario contemplando os 
aspectos didaticos do corpo docente nos niveis de planejamento, 
desenvolvimento e avalia9ao da aprendizagem. 
Quanto a avalia9ao da aprendizagem dos participantes, abrangera os aspectos 
diagn6stico, formativo e somativo e constara de: 
a) Elabora9ao e apresenta9ao de trabalhos individuais e em grupo; 
b) Desenvolvimento do Projeto de Pesquisa-A9ao; 
c) Elabora9ao do Relat6ri~ da Pesquisa 
d) Apresenta9ao de Seminario 
A aprova9ao em cada disciplina, s6 sera concedida ao participante que tenha 
frequentado pelo menos 85% das aulas do Curso e tenha participado integralmente de 
todas as atividades realizadas. 
0 grau de avalia9ao por disciplina sera explicitado em notas decimais de O a 10 e 
conceitos A, B, C, e D. 0 grau D e considerado insuficiente para a aprova9ao. Fica 
estabelecida a seguinte equivalencia entre niveis de conceitos e escalas numericas de 
notas: 
• Nivel A 
• Nivel B 
• Nivel C 
·• NivelD 
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10,0 a 9,0 
8,9 a 7,5 
7,4 a6,0 
Insuficiente 
Fara jus ao Certificado de Aproveitamento no Curso de Aperfei9oamento: 
CONSTRUTIVISMO NO ENSINO DE CIENCIAS, o participante que for aprovado 
em todo o elenco de disciplinas previstas. 
11. RECURSOS HUMANOS E MATERIAIS E INFRA-ESTRUTURA FiSICA 
0 curso contara com a servidora Luzia Mara Carneiro Novaes do Departamento de 
Educa9ao e com o apoio administrativo da F ADURPE. Sera ministrado em 
dependencias do Departamento de Educa9ao, que se responsabilizara tambem, pelo 
apoio logistico ao curso. 
12. PREVISAO ORCAMENTARIA 
Os recursos previstos para o desenvolvimento do curso serao oriundos da taxa de 
inscri9ao e de 3 (tres) mensalidades no valor de Cr$ 0.000,00 ( mil cruzeiros), * 
pagos no ato da inscri9ao e de acordo com o calendario abaixo: 
1 a mensalidade ate 3 0 de junho de 1993 
2a mensalidade ate 30 de julho de 1993 
3a mensalidade ate 30 de agosto de 1993 
(*) Dependendo das modifica9oes no quadro economico nacional as mensalidades 
poderao vir a softer reajustes. 
·As despesas mensais previstas ·para o curso sao da seguinte ordem: 
1. taxa de administra9ao (10% )Cr$ 
1. material de consumoCr$ 
2. despesas com xeroxCr$ 
TOTAL:Cr$ 
Recife, 15 de abril de 1993. 
Silvia Gomes Pereira 
Coordenador Geral 
Zelia J6:fili 
Coordenadora Pedag6gica 
APENDIX II 
FINAL REPORT OF THE INSET COURSE 
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO 
PRo-REITORIA DE PESQUISA E PoS-GRADUA<;Ao 
COORDENADORIA DE ASSUNTOS INTERNACIONAIS E PROGRAMAS 
ESPECIAIS 
DEP ARTAMENTO DE EDUCA<;AO 
CONSTRUTIVISMO NO ENSINO DE CIENCIAS 
CURSO DE APERFEI<;OAMENTO 
RELAToRIO FINAL 
OUTUBR0/1993 
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1. INTRODU~AO 
Este Curso de Aperfeivoamento em servivo de professores de ciencias e matematica 
do 1 ° grau (Sa a ga series), teve como finalidade intervir vigorosamente na pratica 
didatica dos professores-alunos, · propondo altemativas de trabalho que levem em 
consideravao tanto a forma como os seus alunos aprendem e os conhecimentos 
previos que trazem para a escola como orientando-os de forma a que levem seus 
alunos a participar ativamente na construvao do pr6prio conhecimento. 
Foram objetivos deste Curso formar professores-pesquisadores construtivistas para 
que utilizassem a pr6pria sala de aula como campo de pesquisa em ensino, atraves de: 
• vivencia das etapas de construvao do conhecimento, no estudo da teoria 
construtivista; 
• planejamento de uma unidade de ensino visando a construvao do 
conhecimento pelos alunos de sa a ga series; 
• desenvolvimento desta unidade em sua sala de aula; 
• elaboracao de um projeto de pesquisa-acao para avaliar os resultados do 
trabalho realizado; 
• elaboracao de relat6rios de pesquisa; e 
• apresentacao de seminarios para divulgacao dos resultados. 
Este Curso foi auto-financiado pelos participantes, haja vista nao ter havido 
possibilidades de financiamento por nenhum 6rgao federal ou estadual, menos ainda 
pela Universidade. 0 pagamento da taxa de inscricao foi aplicado exclusivamente na 
aquisicao e reproducao de material didatico e de expediente e na remuneracao 
eventual de um funcionario para limpeza da sala uma vez que o corpo docente e 
administrativo pertence a Universidade (com excevao do Dr. Mike Watts) e nao 
recebeu qualquer remuneracao. 
2. CLIENTELA 
Inscreveram-se no curso 17 candidatos e, como todos preenchiam os requisitos 
exigidos pelo curso, foram selecionados. A unica candidata a nao possuir o diploma 
de graduacao Sonia Quintella Carneiro, recebera o certificado de Curso de Extensao 
expedido pela Pr6-Reitoria de Extensao, conforme previsto no Projeto do Curso 
(pag.__J. 
A relacao dos alunos participantes do Curso, com a respectiva formacao profissional, 
constam do anexo II deste relat6rio. 
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3. DESCRI~AO DO CURSO 
0 curso teve inicio no dia 12/07 /93, em dependencias do Departamento de 
Educa9ao, com a presen9a dos participantes, da Coordenadora, do Diretor e 
docentes do Departamento de Educa9ao. 
3.1 - Disciplinas, Ementas e Carga Horaria 
As disciplinas do curso foram oferecidas pela Profcl. Zelia Maria Soares J6fili, do 
Departamento de Educa9ao da UFRPE e do Dr. Mike Watts do Departament of 
Science Education do Roehampton Institute de Londres conforme consta a seguir: 
CONSTRUTIVISMO NO ENSINO DE CIENCIAS 
Professora: Zelia J6fili 
Carga Horaria: 80 h 
Ementa: Ensino versus Aprendizagem de conceitos cientificos. Construtivismo 
versus "boas praticas didaticas". Fundamentos te6ricos do construtivismo.. As 
contribui9oes de Piaget, Vygotsky e Paulo Freire. Estudo de exemplos de constru9ao 
do conhecimento em aulas de ciencias. Elabora9ao de unidades de ensino buscando a 
constru9ao do conhecimento pelos alunos. 
METODOLOGIA DA PESQUISA-A~AO 
Professor: Mike Watts 
Carga Horaria: 40 h 
Ementa: Caracteristicas da Pesquisa-A9ao. Metodos de trabalho. Exemplos de 
Pesquisa-A9ao no contexto escolar. Elabora9ao de projeto de pesquisa-a9ao. 
PROJETOS EM ENSINO CONSTRUTIVISTA 
Professora: Zelia J6fili 
Carga Horaria: 60 h 
Ementa: Desenvolvimento, em sala de aula, de uma unidade de ensino visando a 
constru9ao do conhecimento pelos pr6prios alunos, avaliada em compara9ao com 
formas de ensino convencional, dentro de um projeto de pesquisa-a9ao. Elabora9ao 
dos relat6rios de pesquisa. 
SEMINARIOS 
Prof essora: Zelia J6fili 
Carga Horaria: 30 h 
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Ementa: Apresenta9ao e discussao dos resultados das pesquisas realizadas nas 
pr6prias salas de aula, pelos alunos-professores. 
3.2 - Coordena~io do Corso, Corpo Docente e Titola~io 
A Coordena9ao Gera1 do Curso ficou sob a responsabilidade da Profcl. Silvia Gomes 
Pereira e a Coordena9ao Pedag6gica esteve a cargo da Profcl. Zelia Maria Soares 
J 6fili, ambas do Departamento de Educa9ao e o corpo docente foi constituido pelos 
professores: 
Dr. Mike Watts PhD, do Department of Science Education do Roehampton Institute, 
deLondres. 
Zelia Maria Soares J 6fili Ms, cursando doutorado no Roehampton Institute em 
Londres 
3.3 - Cronograma de Execo~io do Corso 
a) As 210 horas do curso foram distribuidas no periodo de 12/07/93 a 30/09/93, 
obedecendo ao cronograma abaixo e foi concluido por 13 alunos (anexo III). 
4. AV ALIA(;AO 
4.1-Avalia~io dos Alonos 
A avalia9ao dos alunos, compreendendo os aspectos de aproveitamento e frequencia, 
envolveu a elabora9ao e apresenta9ao de trabalhos individuais e em grupo, a 
elabora9ao de projeto de pesquisa-a9ao, a realiza9ao da pesquisa em sala de aula ea 
apresenta9ao de seminarios com os resultados da pesquisa realizada. 
Fizeram jus ao certificado de aperfei9oamento os participantes que obtiveram 
frequencia de 85% no total do curso e conceito fina1 equivalente ou superior a C em 
todas as disciplinas. 
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4.2 - Avalia~ao das Disciplinas e dos Docentes 
Para a avalia9ao das disciplinas e dos docentes, foram entregues aos alunos os 
formularios constantes do anexo V. Os resultados dessa avalia9ao, que abrangeram 
os aspectos de conteudo: sele9ao e dominio; metodologia; sistema de avalia9ao; 
bibliografia; rela9ao professor/aluno e assiduidade e pontualidade dos docentes 
encontram-se a seguir. 
Disciplina: Construtivismo no Ensino de Ciencias 
Professora: Zelia Maria Soares Jotili 
1. Valores Escalares: (5-excelente) - (1-deficiente) 
2. Sugestoes e comentarios adicionais: 
Mais bibliografia sobre o construtivismo. Maior aprofundamento nos fundamentos 
te6ricos e praticos do construtivismo. Na pr6xima vez divulgar mais o curso para dar 
oportunidade para maior numero de professores. Divulgar os resultados dos projetos 
nas redes estadual e municipal de ensino. Utilizar metodologia mais dinamica. 
Deveria ser dado um curso de construtivismo para portugues, hist6ria, geografia etc. 
A-15 
4.3 -Auto-avalia~ao dos alunos 
oi tambem solicitado aos alunos uma auto-avalia9ao abordando os seguintes 
aspectos: participa9ao e interesse, assiduidade e pontualidade, progresso intelectual e 
pessoal obtido. 0 resultado aparece no quadro a seguir: 
Disciplina: Metodologia da Pesquisa-A~iio 
Professor: Dr. Mike Watts 
1. Valores Escalares: (5-excelente) - (1-deficiente) 
2. Sugestoes e comentarios adicionais: 
A carga horaria foi pequena. Houve dificuldades com o idioma (ingles). Nao foram 
fornecidas as referencias bibliograficas. Perfeito dominio do conteudo pelo professor 
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e clima descontraido durante as aulas. "O curso superou todas as minhas expectativas 
em todos os aspectos". 
4.3 - Auto-avalia~ao dos alunos 
F oi tambem solicitado aos alunos uma auto-avalia9ao abordando os seguintes 
aspectos: participa9ao e interesse, assiduidade e pontualidade, progresso intelectual e 
pessoal obtido. 0 resultado aparece no quadro a seguir: 
4.4 - Dificuldades encontradas 
Devido a dificuldades no desenvolvimento do projeto por causa da greve nas escolas 
da rede estadual, houve necessidade de ligeiras altera9oes no calendario, sem no 
entanto, causar qualquer transtomo. 
5. CONCLUSOES E SUGESTOES 
Considerando o alto nivel de interesse demonstrado pelos participantes do curso, as 
solicita9oes constantes dos ex-alunos dos cursos de licenciatura em ciencias, 
demandando cursos de aperfei9oamento e a solicita9ao por parte da equipe 
Coordenadora das Capacita9oes de Ciencias da Secretaria de Educa9ao do Recife e 
visando contribuir mais decisivamente para a reversao do calamitoso quadro do 
ensino de Ciencias e Matematica no 1 ° grau, vimos enfatizar a importancia da 
cria9ao de Cursos de P6s-Gradua9ao nesta area. 
Recife, 05 de outubro de 1993 
Silvia Gomes Pereira 
Coordenadora Geral 
Zelia Maria Soares J6fili 
Coordenadora Pedag6gica 
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ANEXO II -RELA<;AO DE CANDIDATOS INSCRITOSISELECIONADOS 
(*) Por nao ter concluido o curso de gradua9ao esta aluna recebera o certificado de 
extensao. 
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ANEXO III - RELA<;AO DE ALUNOS CONCLUINTES 
APPENDIX Ill 
QUESTIONNAIRES 
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QUESTIONARIO N° 1 
1 a P ARTE - DADOS GERAIS: 
01. Qual a disciplina que voce esta lecionando atualmente? ________ _ 
02. Ha quanto tempo voce leciona esta disciplina? _____ ano ___ meses 
03. Em que serie(s )? 58( ) Qual a media de idade dos alunos? ____ _ 
68( ) Qual a media de idade dos alunos? ____ _ 
78( ) Qual a media de idade dos alunos? ____ _ 
88( ) Qual a media de idade dos alunos? ____ _ 
Outra ( ) Qual a media de idade dos alunos? __ _ 
04. Em que tipo de escola? Privada () Publica() 
05. Qual a sua graduacao? () 
() 
() 
Quimica 
Fisica 
Biologia 
Outra () Qual? _______ _ 
06. Voce e licenciado? Sim() Nao () 
2a P ARTE - DADOS ESPECIFICOS: 
07. Voce poderia descrever, resumidamente, como costuma introduzir um assunto 
novo? fotossintese, por exemplo? 
08. Indique o seu grau de concordancia/discordancia em relacao as afirmacoes 
abaixo, circulando: (A= concordo D = discordo) 
a) Quando introduzo um novo t6pico, geralmente parto do pressuposto A B 
que os alunos nao sabem nada a respeito dele 
b) Se os alunos nao escrevem/copiam eles nao aprendem; A B 
c) Os trabalhos em grupo realizados pelos alunos geralmente levam a A B 
dispersao e perda de tempo 
d) Ensinar ciencias e transmitir o conhecimento de como o mundo A B 
funciona 
e) Uma sala de aula disciplinada em que os alunos estao atentos a palavra A B 
do professor e um ambiente ideal para que a aprendizagem ocorra 
f) Voce nao pode ensinar nada a ninguem ate que ele esteja pronto A B 
(maduro) para esta aprendizagem 
g) 0 aluno aprende atraves da transmissao de um conteudo hem A B 
estruturado 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
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09. Voce ja ouviu falar sobre a metodologia construtivista? 
10. Voce ja ouviu falar sobre algum te6rico construtivista? 
Sim () 
Nao() 
Sim ()Quern? _________________ _ 
Nao () 
11. Voce ja ouviu falar em: Piaget? Sim() 
Vygotsky? Sim() 
Ausubel? Sim() 
Bruner? Sim() 
Kelly? Sim() 
12. Voce tern alguma opiniao formada sobre o construtivismo? 
Sim, concordo ( ) 
Por 
Nao() 
Nao() 
Nao() 
Nao() 
Nao() 
que? __________________________ _ 
Sim, discordo ( ) 
Por 
que? ________________________ _ 
Nao() 
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QUESTIONARIO N° 2 
Indique o seu grau de concordancia/ discordancia em relayao as afirmayoes abaixo 
circulando: ( A = concordo D = discordo) 
01. A visao construtivista de aprendizagem reconhece que o aluno constr6i seu 
pr6prio conhecimento: 
a) atraves da interayao com os fenomenos naturais A B C D 
b) atraves da transmissao de um conhecimento hem A B C D 
estruturado 
c) atraves da interayao social com o professor A B C D 
d) atraves da interayao social e com os fenomenos naturais A B C D 
02. No construtivismo um importante papel exercido pelo professor e ode proporcionar 
um ambiente de aprendizagem no qual os estudantes possam: 
a) reconhecer e refletir sobre as pr6prias ideias A B C D 
b) reconhecer a superioridade do conhecimento cientifico A B C D 
c) avaliar a utilidade das pr6prias ideias confrontadas com A B C D 
as apresentadas pelo professor 
d) aceitar que outras pessoas podem ter ideias diferentes A B C D 
das suas mais igualmente 
03. Para que a aprendizagem seja mais efetiva os professores devem: 
a) preparar suas aulas considerando que os alunos nao A B C D 
sabem nada sobre o assunto a ser estudado 
b) utilizar os conhecimentos previos trazidos pelos alunos A B C D 
de forma a facilitar a construyao dos conceitos a serem 
estudados 
c) planejar experimentos praticos de forma que os alunos A B C D 
possam comprovar a teoria ensinada 
d) preparar suas aulas de forma a levar em conta como a A B C D 
crianya aprende 
04. 0 construtivismo pressupoe: 
a) que no processo ensino-aprendizagem o papel ativo A B C D 
eexercido pelo professor e nao pelo aluno 
b) que o aluno e o responsavel pela pr6pria aprendizagem A B C D 
c) que compete ao professor capacitar os alunos a A B C D 
relacionarsuas pr6prias ideias com o assunto sob estudo 
d) que e essencial memorizar os simbolos para aprender os A B C D 
conceitos 
e) que o professor deve encorajar os alunos a verbalizar A B C D 
suas opinioes a respeito dos conceitos 
f) o ativo envolvimento dos alunos nas aulas A B C D 
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QUESTIONARIO N° 3 
Voce elaborou e desenvolveu um projeto de aplica9ao de uma metodologia de ensino 
construtivista no desenvolvimento de uma · unidade sobre 
---------
n a disciplina ________ em sua pr6pria sala de aula. 
0 1. Como voce avaliaria esta experiencia: 
a) Positiva? () De 2 exemplos que evidenciem isto: 
b) Negativa? () De 2 exemplos que evidenciem isto: 
02. Voce acha que os alunos: 
a) gostaram da experiencia? () De 2 exemplos que evidenciem isto: 
b) desaprovaram? ( ) De 2 exemplos que evidenciem isto: 
03. Voce acha que a dire9ao da escola: 
a) aprovou? () De 2 exemplos que evidenciem isto: 
b) desaprovou? () De 2 exemplos que evidenciem isto: 
04. Como voce avaliaria a quantidade/qualidade do material aprendido pelos alunos? 
Quantidade Qualidade 
a) superior a do ensino convencional? ( ) . ( ) 
b) igual a do ensino convencional? ( ) ( ) 
c) inferior a do ensino convencional? ( ) ( ) 
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05. Que evidencias voce apresenta para apoiar sua avaliayao? 
a) Testes escritos () 
b) Depoimentos ( ) 
c) Outros () Especifique: ______________ _ 
06. Que modificayoes substanciais voce introduziu na sua pratica pedag6gica a partir 
das ideias discutidas no curso sobre a construyao do conhecimento pelos alunos? 
07. Voce gostaria de continuar buscando a construyao do conhecimento pelo aluno 
em sua sala de aula? 
a) Sim ( ) Como? 
b) Nao () Por que? _________________ _ 
08. Que dificuldades voce antecipa na realizacao deste tipo de trabalho no seu dia a 
dia? 
09. E viavel este tipo de trabalho na sua realidade? 
Sim ( ) 
Nao ( ) Por que? 
APPENDIX IV 
QUESTIONS FROM THE INTERVIEW1 
SAMPLE OF QUESTIONS AND ANSWERS FROM THE INTERVIEW 1 
This interview was complementary to the questionnaire 1. Thus the teachers were 
invited to extend the answers given to the questions number 7, 8, 9 and 12. Below I 
present, as a sample, the transcription of two interviews. 
Sample 1 
Q. 7 - How do you use to introduce a new topic? 
Adriana Well, I use to ask questions to the pupils in order to lead them to the 
topic I intend to introduce. I try to get their attention. For example, 
teaching digestion: Before digestion the pupils had studied "aliment" 
(food): importance, classification and so on. So, we have to think about 
what the food will do inside the organism (body) and how can it reach 
the cells in order to produce energy? Is it possible to reach it exactly 
how is it? If not it have to be changed. Then I ask their opinion about 
that process. What is the way the food go through the body? During 
his discussion I collect their opinions and try to catch their attention, 
trying to reach the exactly point they have to learn. It is like a way they 
have to follow and it is important that they be interested. During the 
way I give them same clue (trace). 
When she was asked about the reason for questioning she told: 
Adriana It is important in order to motivate and for making ease the learning 
(assimilation) by contextualising. They can realise that science it is not 
so far but it is present in their everyday life. I have to say that it easier 
when the content is human body because if we are teaching subjects 
like atoms, for example, it is very hard. In that case I use to induce 
them to think from the large, the matter, toward the small. They have 
to divide it, to cut in small pieces. It is very useful to appeal for 
imagination. 
Adriana I also try to look for analogies between big things composed 
( constituted) for small pieces like the alphabet, for example the words 
and the characters (letters). This comparison is useful because with a 
finite number of characters it is possible to form countless number of 
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words. Happen the same with the atoms. There is a finite number of 
atoms which are clustered to form a great number of substances. This 
introduction is more difficult but I use to ask questions as well. What 
ideas they hold about it? Because, like us, the pupils bring some ideas 
and it is important to catch the information they already hold instead of 
only to give them our information. 
Interv. What do you use to do with the information they bring on? 
Adriana Well, step by step I have learned how to work better with this 
information but I cannot find space inside the educational system to do 
this. I do what it is possible to be done. This system have to be changed 
in order to permit us to work with the pupils information. 
Interv. What is the main problems to do this? 
Adriana. The number of pupils inside classroom. I already teach in a classroom 
with 70 pupils, but the media is around 50 or 40. How it is possible to 
collect information from 40 pupils? I use to catch the general idea of 
the group in order to structure the discussion. It is like a magic. It is 
very difficult. The other difficult is related with the school organisation. 
More the school is organised more perturb teacher work (laughs) 
because it demand us to follow the book sequence ... The most the time 
was not the teacher who choose the book. Sometimes there is not the 
same teacher teaching all classes at the same level and all the pupils 
must reach the same level in the same time. There is a standardisation. 
As consequence if you delay to teach some subject the pupils will have 
problems over the evaluation because the tests are the same and all 
pupils must to give the same answers. Another problem is the demand 
from the society. They expect the pupils learn in such a traditional way. 
The pupils also have difficult to face on the changes. Despite they being 
not happy with the way they are taught they are not comfortable with 
changes as well. My suggestion is that all changes must be introduced 
before entrance on secondary school. In that stage the pupils are more 
receptive. 
Q.9 Have you heard about constructivism? 
Adriana I have read something about it already, but I can't remember the 
author's name. Apart from that text, I never heard about it at college 
(university). I can imagine what it is from the word itself. That is, a 
kind of theory which follows from the knowledge brought by the pupil, 
so that he can add to that knowledge together with the teacher. 
Q.12 Do you have any opinion about constructivism? 
Adriana No. 
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Sample 2 TAPE 04 /SIDE A 000-090) 
Q.7 How do you generally introduce new topics? 
Carlos 
Interv. 
Carlos 
Interv. 
Carlos 
Interv. 
Carlos 
Well, generally, I tend to introduce new material with a problem 
question. I discuss a little with them, and start to collect their answers, 
and their "whys?", and the "becauses" of their answers. Once I have 
that information, then I move on to develop the subject. 
Think of a subject to give me a more concrete example. 
Equations. In this case, I introduce a problem situation which involves 
the use of a two-plate balance which is used in the market. Then I 
give them a problem in this style, and open up the discussion. From 
then on, I try to develop the concepts, the ideas, the terms of the 
members of an equation, comparing it with a two-plate balance. At 
that point, I look at the problem situation, and discuss the solutions 
offered by the pupils. 
And do you sometimes get totally absurd answers? 
In truth, yes. But often we give them a problem so simple, so popular, 
just to introduce them, and motivate them, and wake them up to the 
subject matter, that the absurd responses make up just a minority. 
And how do you deal with the answers you consider absurd? 
I try to work through their answers, and I leave the group to discuss 
them for a while. Of course, it can't be for long, but many times, 
another pupil will help him to understand the correct response. I do 
give a bit of help. I never like to give the answer directly. I always 
look for ways which help him to think, to discover and respond ... I try 
to do that in various topics, yet I am not equipped to broach the 
subject in such a... different way for all mathematical topics. And 
that's why I take part in courses, conferences, seminars, always 
searching for more. 
Commentaries about the items in Q.8: 
Carlos a) False, because each person starts to learn not just when they get to 
school, but from birth, by social and cultural interactions. 
b) I disagree, because this is one of the great characteristics of traditional 
teaching, and in truth, it isn't true. If it were, we would be treating 
each child as an empty box which we have to fill. 
c) None is ready nor mature. Learning is a process, and for as long as 
you live, you are learning. 
Interv. But don't you think there are some prerequisites to learning? How do 
you view the question of the stages proposed by Piaget? Do you 
agree, disagree? 
Carlos 
Interv. 
Carlos 
d) 
e) 
f) 
g) 
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I sympathise with the research of Piaget, but I think that learning is a 
process which happens throughout a person's life, and that person is 
never ready. But of course there have to be some presuppositions for 
that person to reach a deeper understanding. In this case, he has to 
pass through certain phases in the construction of knowledge. 
But what if the pupil hasn't passed through these stages. Is there any 
point in teaching them? Should they be taught or not? 
There is a point. But you have to rescue those stages which haven't 
been passed through by the pupil. 
I disagree. This isn't a presupposition for learning. 
I didn't disagree totally, because it depends also on the work, and on 
how that work develops, because in doing group work, it is important 
to work through the differences, to use heterogeneous groups, because 
reality is heterogeneous. 
I only disagreed here because of the word "transmit", which is too 
strong, and gives the impression that the pupil is in the classroom just 
to be filled up. 
I think that at some times, it is clearly evident that the pupil has to pay 
attention, to show respect for the words of each of the people. But I 
think that the classroom should be dynamic. I would like the 
classroom to contain "confusion", by which I mean that debate where 
pupils respect each other, whether agreeing or disagreeing with their 
statements and conclusions, within the theme that is being discussed in 
the classroom. 
Q.9 Have you heard of constructivism? 
Carlos 
Interv. 
Carlos 
I heard of it some time ago. 
And do you associate any educator, or philosopher with 
constructivism? 
One person who has a constructivist approach to teaching is Paulo 
Freire. 
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Q.12 Do you have any fixed opinions about constructivism? 
Carlos 
Interv. 
Carlos 
Interv. 
Carlos 
Yes, I accept it because constructivism respects, emphasises, works, 
develops itself respecting the stages of construction of knowledge at 
the psychological level, the psychogenesis, do you understand? I am a 
convert because I think that we need to know the mental structures of 
how learning is built up by the person, something which is intrinsic to 
a person, that is within a person. And on top of this it also has other 
advantages. The advantage of adding to knowledge at all times. The 
classroom is a privileged space for guidance. We even say: "study at 
home, do your homework, study for the tests" and ... it seems that that 
doesn't work. Constructivism works with the person's pleasure in 
learning. It awakens, plays exactly the right notes. The stages of 
construction of knowledge are intimately linked with the cognitive 
development of pupils. I believe in a great deal of constructivism 
because of the research, because it takes the human being into 
account, and how they build their own knowledge as their mental 
structures develop. 
In your classes, have you tried to help the pupils to build their own 
knowledge? How? 
By setting up a reflective dialogue with the pupil, proposing a 
problem situation for a particular context, discussing with the pupils, 
and letting them discuss amongst themselves to find answers, and then 
systematically assessing the conclusions ( registered in the 
questionnaire). 
So in doing this, do you think you already are ... crawling around in a 
constructivist approach to work? 
It's true, but of course there are other resources, games, which lead 
the pupil to thinking, reasoning, awakening, reaching a certain level. 
Now I don't work "full steam ahead" because of the burdens of work. 
It's just that as well as the 30 lessons a week I teach, I work in the 
coordination of mathematics teachers in Years 5 to 8 ( approximately 
12-15 year olds for the English equivalent), and in high school, for the 
Funda9ao Guararapes. 
APPENDIXV 
SUMMARY OF ANSWERS FROM 
QUESTIONNAIRES ONE AND TWO 
Table V.1 - Summary of Answers from Questionnaire 1 
Scien Math Scien Scien Scien Scien Scien I Scien I Scien 
4m 7v6m 3Y5m 3m 9y 13Y11m 1y6m 
-
<16 >16 <16 <16 <16 <16> <16 <16 <16 <16 
Publ Priv Publ Priv Publ Priv Publ Publ Priv Publ/Priv Publ 
Bio Bio Bio Chem Physi Bio Bio Bio Bio Bio Bio 
y y y y y y y y y y y 
d d a a d d d d b I C I C 
b b b a d a d a C I C I a 
C I C b a d C d a d I a I a 
a d d d d d d C d a C 
C d d d d d d d C b d 
b a b a d a d C C b b 
a b b a d a d b d b b 
y y y N y y y y y y N 
Y 1/6 N Y-2-4-5 N Y 1-2 Y1 y 3-4-7 y 1-3-5 Y2 Y3 N 
Y-2/N3-4-5 Y1-4/2-3- Y1-2-4/N3-5 Y1 /N-2-3-4-5 Y1 -2-5-N3-4 Y1/N2-3-4-5 Y1 -2/N3-4-5 Y1-2/N3-4-5 Y1-5/N2-3-4 Y1-2/N-3-4-5 Y1 -4/N2-3-5 
5 
N Y.aa N Y,ag Y.ag Y,ag Y,aa Y.aa I Y.aa I N 
Code for answers on question 10: 1 =Freire,2=Piaget,3=Ferreiro,4=Vygotsky,5=Freinet,6=Grossi, 7=Libaneo 
Code for answers on question 11 : 1 =Piaget,2=Vygotsky,3=Ausubel,4=Bruner,5=Kelly 
Code for answers on question 12: Y.ag=Yes I have an opinion abot constructivism and agree/No 
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Table V.2 - Answers from Questionnaire 2 
a a C 
a C D C a a a b 
a a a a b a a a b a b 
a a a a a a a a a a a 
d d b d d d d C d d C 
a a a a a a a - a a a 
a a a a a a a a a a a 
d d d d d d d d d d d 
a a a a a a a a a a a 
b b b a d c-d d a a a a 
a a a a a a a a a a a 
d C d d d d d C d d d 
b a a a a a b a b b a 
d b C a b b b a a b a 
d d d d d d d d d d b 
a a b a a a a a a a a 
a a a a a a a a a a a 
Observations: 
The range of scores vary between 
00 = not constrctivist to 57 = constructivist 
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Table V.3 - Total of scores from Questionnaire 2 
2 3 0 3 3 3 2 3 2 3 3 
3 3 3 3 3 3 3 1 0 3 2 
2 2 2 3 1 2 1 3 3 3 2 
3 3 3 3 2 3 3 3 2 3 2 
3 3 3 3 3 3 3 3 3 3 3 
3 3 1 3 3 3 3 2 3 3 2 
3 3 3 3 3 3 3 - 3 3 3 
3 3 3 3 3 3 3 3 3 3 3 
3 3 3 3 3 3 3 3 3 3 3 
3 3 3 3 3 3 3 3 3 3 3 
1 1 1 0 3 2-3 3 0 0 0 0 
3 3 3 3 3 3 3 3 3 3 3 
3 2 3 3 3 3 3 2 3 3 3 
2 3 3 3 3 3 2 3 2 2 3 
0 2 1 3 2 2 2 3 3 2 3 
3 3 3 3 3 3 3 3 3 3 1 
3 3 2 3 3 3 3 3 3 3 3 
3 3 3 3 3 3 3 3 3 3 3 
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APPENDIX VI 
ANSWERS TO QUESTIONNAIRE THREE 
SUMMARY OF THE OPEN ANSWERS TO QUESTIONNAIRE 3 
la - Why did you evaluate this experience as positive? 
Pupils were more enthusiastic over discussion and I could notice the 
alternative conceptions held by pupils. 
Because the pupils could express themselves. 
Pupils were very motivated to group work and they were more enthusiastic 
over discussion. Besides, I found out that the pupils held a lot of interesting 
ideas, different from the text book, but correct too. 
Pupils were very participative over discussion about the theme and they 
could generalise the contents discussed previously over the discussion of the 
observed phenomena (Amelia). 
Pupils were very participatives in classroom work and the learning was quite 
good (Patricia). 
Pupils were more motivated and they could contextualise the theme and write 
about it quite well. 
Because I was very motivated to create new strategies of teaching; the fun 
and cheerful classroom environment; the respect shown by the pupils to their 
fellow pupils talk and views expressed; the co-operation between pupils. 
Some pupils that usually did not participate showed that they held a lot of 
knowledge. 
Due to the pupils' motivation and the learning. 
Due to the pupils' interest and the curiosity aroused through the observation. 
The collective and individual pupils' progress and the critical analyses they 
did 
1 b - Why did you evaluate this experience as negative? 
I would not say negative but I think I gave them too much freedom and they 
became very noisy. 
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The bad classroom behaviour increased (everybody talking at the same 
time). Perhaps I did not know how to deal with the freedom and put them too 
much at ease. Besides I spent 2 weeks to teach the contents when I used to 
spend just one week. 
Short time to develop the project and too many pupils in the classroom. 
Short time to organise the pupils contributions and lack of dida.ctic resources 
(stationary, etc.) 
2a - Why do you think the pupils enjoyed the experience? 
Because they were "demanding" to continue the work. 
Because they expressed their opinions by speaking and writing. 
Because they participated in the class very enthusiastically. 
Because they appreciated the fact that their opinions were respected and 
were not discouraged (no rude shocks) when their conceptions felt short of 
the teacher's concept. 
Observing their behaviour and the work done. 
Because they were very keen to begin the class. 
Observing their behaviour as being cheerful, motivated and participative. 
2b - Why do you think the pupils did not enjoy the experience? 
(Two out 24 did not enjoy the experience very much, because they would 
have preferred to receive everything ready to use. They do not want to think, 
only to memorise the information. 
Some pupils had difficulties to be active learners. 
Three among all would prefer if I wrote more in order to just copying. 
3a - Why do you think that the school ·administration approved the experience? 
Because they gave me all necessary support. 
Because they did not comment or interfere. 
The Head Teacher praised the achievements and was very encouraging. 
They were receptive due to the pupils enthusiasm. 
They were interested in the results. 
They were interested inf ollowing the progress of this experience, end even 
attended some classes. 
3b - Why do you think that the school administration did not approve the 
experience? 
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The Head Teacher was worried about the time restraint. (If I could not 
complete the programme I had to return to the conventional method). 
Because they are very conservative and did not believe in innovation . 
Because they considered the didactic excursion a pleasurable outing rather 
than an educational visit, they applied restrictions on such activities. 
5 - What evidence do you present to support the quantity and quality of the 
pupils learning? 
Written tests, testimonies, observations about the behaviour and 
participation before and during the experience, evaluation made by pupils, 
oral tests, artistic works and compositions. 
6 - What substantial changes did you introduce in your classroom practice 
resulting from the ideas discussed over the INSET, about the construction of 
knowledge by the pupils? 
My perspective about constructivism. 
I began to appreciate the importance of the prior knowledge and how to 
apply it to support and drive my teaching. 
To utilise the pupils' prior knowledge to support acquisition of new concepts. 
Asking questions before introducing a new topic and trying to contextualise. 
Start teaching from the pupils prior knowledge. 
Appreciate the group work. 
Stimulate discussion. 
Never emphasise a mistake but try to understand it. 
Constructing the knowledge with the pupils co-operation without imposing it. 
Listen to the pupils ideas about the topic and take it into consideration. 
7 - How would you to continue to search for pupils' construction of their own 
knowledge in your classroom? 
Bringi.ng out the prior knowledge about the topic and avoiding transmission. 
Asking more questions, contextualizing and using examples from the pupils 
group work. 
Through experiencing and interacting theory and practice, asking more 
questions and ensure understanding. 
Start teaching from the pupils prior knowledge 
Changi.ng the way of evaluation. 
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Start teaching from the pupils prior knowledge, appreciating the group work, 
stimulating discussion and never emphasising the mistake but trying to 
understand it 
Contextualizing all contents. 
8 - Which difficulties you see to continue this work in your day to day? 
The excess of pupils in the classroom and the excess of classes to teach. 
The pupils' lack of appreciation about their own ideas or their colleagues 
ideas. 
Lack of ( didactic or material) resources. 
My own limitations 
The pupils were used to receiving everything ready from the teacher and do 
not want to think. The pupils considered the classroom work just a play and 
they did not work hard Lots of demands on teacher 
Pupils have difficulties in expressing themselves. 
The strong traditionalist tendency inside schools. 
The excess of topics within each unit. 
The resistance to change by colleagues. 
Lack of time to organise the experiences. 
I felt insecure. 
The way to evaluate pupils learning through constructivism. 
School very noisy. 
9 - Do you consider this kind of work viable in your everyday classroom? Why? 
Yes and no, because if on one hand I can apply it within my classroom 
indeed overcoming the difficulties, on the other hand it there does exist 
several structural and curricula problems in the educational system. 
Yes, but I believe that it is essential that the groups involved emphasise the 
qualitative aspects of learning. 
Yes, but I think it is very hard and demands commitment and purpose to 
change. 
Yes, because I know and I believe in it. 
9b - Why do you consider this kind of work viable? 
In spite of numerous difficulties from the educational system, we could still 
do a interesting work. 
9b - Why is this kind of work not viable? 
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The structure of schools do not permit this kind of work. 
No, because I have too many classes, I have no time to study and plan in a 
constructivist way. 
APPENDIX VII 
EVALUATION AFTER THE INSET COURSE 
SUGGESTIONS AND COMMENTS MADE BY THE TEACHERS 
More readings about constructivism. To go deeper into the theoretical and practical 
foundations of constructivism. To extend the information on similar Inset to reach 
more teachers. To publish the research results among secondary teachers. To adopt a 
more dynamic methodology. To extend courses like that to different areas such as 
portuguese, history, geography, etc. 
TEACHERS' SELF-EVALUATION 
The teachers were required to make a self-evaluation encompassing the following 
aspects: participation and concern, assiduity and punctuality, intellectual and personal 
progress. The results are shown below: 
54% 7% 
16% 46% 39% -
84% -
DIFFICULTIES FACED 
Due to industrial action in state schools I have to deal with small changes on the 
timetable. Nevertheless, this did not cause major troubles. 
A-40 
SUMMARY OF THE TRANSCRIPT ANSWERS OF THE EVALUATION 
AFTER THE INSET 
What are your expectations about the Inset course and its methodology? 
Riso 
Zella 
Riso 
Jacqueline 
Rosemary 
Zella 
Rosemary 
Patricia 
Zella 
Patricia 
J. Carlos 
Amelia 
Sonia 
To get a deeper knowledge than I already had, to 
understand more, and expand... the ideas I already 
about constructivism .... 
Did you have any ideas about how it would be? 
No. None at all. 
To get to know a new technique to improve my 
interaction with the pupils, and make the classroom 
more dynamic, so that the pupils can me more 
motivated, and ultimately their learning can be more 
long-lasting. 
To gain a better understanding of the basis of 
constructivism. I expected that you would teach us, 
defining properly what constructivism is, and teaching 
experiences of the preparation of class material, and 
laboratory experiments using prohibitively expensive 
materials, to show us the importance of constructivism 
that way. 
But that wasn't exactly what you found here ... 
No. 
I wanted to have more information, reflect on it, and 
have things more ·defined and more concrete. 
And what about the methodology? Did it correspond 
to your expectations? 
More or less. Because I knew that it was a theory, 
and should be worked on as such. You should have 
conceptions... I didn't come here thinking that the 
recipe would all be ready ... 
I was expecting a load of information, books, texts to 
read, and I expected that the classes would turn out to 
be more traditional than they have been .. 
I wasn't expecting to :find anything ready-made. I 
have encountered much more than I expected to. 
I was expecting to be able to modify my teaching 
behaviour, looking for a way to achieve a better 
Zella 
Sonia 
Valderez 
AnaC. 
Zella 
AnaC. 
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student participation in the classes ... 
But did you have any idea about the methodology? 
No. 
I wanted to find some new approaches to add to the 
ideas that I have already formulated by the reading I 
have done, the meetings I attend... But I didn't come 
here expecting to be given some ready-made recipes. 
I came here wanting the course to solve all my 
problems. I came in the expectation of finding 
practical suggestions that I could apply in the 
classroom. 
You mean that you expected one thing and found 
something totally_ different? 
I have already seen that this is totally different from 
the idea I had of what constructivism is .. 
Even if it has not fully attended your expectation, did you think the Inset was 
worthwhile for you? Why? 
Riso 
Jacqueline 
Rosemary 
Of course! Because we keep wondering about how it 
will be possible to introduce new subject matter with a 
constructivist approach. Because even though we 
have the ideas, the difficulty is in the practical 
application. We experienced this several times during 
the course. Nothing was pre-prepared, so we had to 
build up bit by bit what would be the methodology of 
the course itself. 
It was very worthwhile, because I learned so much 
with my colleagues. A new vision, because each 
person has a different perspective, and this added a lot 
to the experience~ You add new ideas to the ones you 
brought with you. This exchange that took place in 
the course was very important. 
It was worthwhile because it was a revelation to me. 
The people who were said to understand 
constructivism passed the idea on to me that 
constructivism was a very difficult thing, in terms of 
the application of teaching resources. And I learned 
that the difficulties which exist are not related to 
resources, because you can have just a board and 
some chalk, or pencil and paper, and try right there to 
Patricia 
J. Carlos 
Amelia 
Sonia 
Valderez 
AnaC. 
A-42 
develop a constructivist methodology. 
Because now I have a more concrete vision, a more 
defined idea. I was trying to go down a path which I 
didn't really follow, and now I have a better notion of 
where to begin ... 
Of course. Because the discussion was so important 
for the whole process. I think that I learned a lot, and 
I also helped the others to learn something. 
Very, very, very much. Precisely because I think that 
we were questioning so much, moving away from 
concrete situations. And generally, we are finding 
pathways for this, not solutions. The course has had 
more content, more participation, and more reflection 
that I had expected. 
It has been very worthwhile, because it is a new work. 
I was very limited to just the book, taking everything 
ready for the pupils to copy. I was left with that 
monotonous classroom, in which the pupils hardly had 
any participation. With this course, I saw that other 
possibilities exist °for the pupils to work in groups, and 
I think it will be very beneficial for me as much as for 
the pupils. 
It was worthwhile ... in all aspects ... but as I am out of 
the classroom at the moment ( the teacher is currently 
integrating the teaching orientation scheme for 
mathematics teachers), I don't really have a reference 
point, and I feel a bit lost... because I am referring 
back to my experience two years ago, which isn't the 
same as my reality today ... it has been more difficult 
for me because of that. 
It was worthwhile, because I didn't know ... I had no 
idea of what it was. I was totally out of it. What I 
have observed here in the group is that 90% of the 
participants had already read, studied, researched 
constructivism, and many had already applied the 
constructivist approach, but not me ... 
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At some times, in the very beginning of the Inset, I felt insecure myself because 
it was something new to me. You all know, because you have experienced during 
the Inset, that it is not easy at all to be a constructivist teacher. Did you yourself 
feel unconfortable in those moments? 
Riso 
Zelia 
Riso 
Zelia 
Riso 
Rosemary 
Zelia 
Rosemary 
Zelia 
No. Now there was a conflict of ideas... And I still 
haven't managed to abandon my own ideas ... (laughs). 
But to feel that things were loose and uncoordinated ... 
nol There was just that problem on the Tuesday (the 
second day of the course). I was quite fed up because 
people started to go off down another pathway ... and I 
didn't like the way things were going then. But 
afterwards, there was no problem. 
That was because that day we tried to construct a 
concept collectively. There were 15 people trying to 
define the "constructs of knowledge". It was very 
difficult. We didn't manage to conclude that 
discussion, and we changed the subject. But that 
sowed a lot of confusion in everyone's minds. In my 
own mind, as well. And what happened with you? 
Yes. That was exactly what happened. I think we 
reached a point where nobody was understanding ( or 
listening) any more to what was being said. I saw it in 
that way. One person made a statement, and others 
understood it in a different way, and the confusion 
stayed in the minds of everyone. 
Well, afterwards, with time things got better. 
Well, this really happened at the beginning, on the 
second day. It was crucial, and I reached the point of 
asking myself whether your objective was to pass 
anything on to us, or just to do your thesis. 
And did you reach a conclusion? 
Yes. Of course your personal objective is to write 
your thesis, but also to build up a different educational 
proposal which is beneficial not just to your work, but 
also to our own, our pupils and our educational 
system. 
Yes, my objective really was just that. For me, there 
really is no point in just writing up a thesis. I can't 
J. Carlos 
Zella 
J. Carlos 
Zella 
J. Carlos 
Zella 
J. Carlos 
Sonia 
Zella 
Valderez 
AnaC. 
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dissociate the two aspects, and you have summarised 
my sentiments. In fact, Mike asked me: And what if 
your students aren't interested in the constructivist 
proposal that will be your thesis? And I said: Well, I 
will relate that, then, that nobody was interested ... 
And he said: Yes, it will be an interesting experience 
for you, but you won't have a thesis ... And I 
answered: But I am certain that I will manage to 
interest that, and I will be able to find some students 
to take part in the work. 
I felt the course was very loose at times. 
Can you give a particular instance? Or was the whole 
process the same? 
It was during parts of the process. During some days. 
Mainly the second day? 
Then too. Afterwards it got better, given that the 
discussions were more tied in, and some of the 
questions were too. At certain times, I noticed that 
things were loose, and lacking in planning. Not that 
constructivism can have a closed plan, but at least a 
flexible planning. 
So you think there wasn't a plan? 
At times I felt that. 
Sim, no inicio eu me senti perdida, como um cego num 
tiroteio ... cada um falava uma coisa, eu nao estava 
entendendo nada no inicio e com as discuss6es foi 
melhorando... clareando mais. Mas no inicio eu fiquei meio 
perdida. 
The process was painful at times, wasn't it? 
It was difficult because there are people who can't 
cope with differences, and those differences exist, and 
my opinion isn't necessarily the right one. Because to 
what extent am I right? I have to reflect about what 
the other person is placing in front of me to see 
exactly how far I can justify my opinions. People use 
a lot of emotion, and we need to separate ... 
Well, the first two days mixed us up. The impact was 
Jacqueline 
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huge. But then we was able to integrate ourselves ... 
Well, on the first day, you presented your opinions, 
and on the second, we had a debate about those 
opinions. There really was the confrontation of all 
this. On that day I asked myself: Is this really what I 
want? Why am I here? Is this really the way forward? 
It was a relief when Marcilio suggested that we 
stopped the debate to continue the discussion the next 
day ... At that moment, there was a general feeling of 
relief because I had been feeling quite insecure. But 
afterwards I observed that it was an inherent part of 
the process of the search for knowledge itself. You 
have to argue, defend your ideas, and principally learn 
to listen, because that makes part of the construction ... 
listen and evaluated. Because you can't simply say 
everything that you think. You do that at the start, 
but then you listen and reflect ... joining up everything 
that you hear. And analyse why, for example, JC was 
right in what he said, and why A had a point too ... 
Ro ... what they have brought out for me again. And 
then reorganising everything and working out the 
balance, what I could conclude from all that. 
Can you cope with running a constructivist course in your classroom? 
Riso 
J. Carlos 
Sonia 
Zella 
Sonia 
Yes, because I wouldn't feel obliged to get it right. I even 
want to get it wrong a few times. Because this course has 
given me a whole lot of questions, and I want to test these 
uncertainties in my classroom. 
I still feel insecure because of various constraints, because of 
two jobs I had, because of the lack of time to read, research 
and develop a piece of work... This is· even though I had 
been trying to work through a pre-pre-constructivist 
approach. \Veil, I wouldn't even call it constructivism, but 
it differed from traditional teaching. Even though most of 
the time I behave as a traditional teacher, I have tried to 
change this practice, and include in my work some elements 
of constructivism. 
With regard to the application, yes, I am worried and 
insecure, but at the same time confident that it will work! 
Do you think it worked for you? 
Yes! Now I want to see how it will be for my pupils. My 
big worry now is how to set it all up. Because the first part 
was good: we discussed, learned a lot through discussion. 
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Now we are left with the difficult bit, of moving forward 
and hoping it all works out in the classroom. 
Do you feel yourself insecure to do this? 
Ana 
Patricia 
J. Carlos 
Amelia 
Zella 
Amelia 
Zella 
No, I think I would feel preoccupied, because I don't know 
how the pupils would be seeing this. Suddenly it will be 
excellent for some, but others will perceive this in a negative 
way. For example, those which are considered the best 
pupils, the ones who are accustomed to a very precise and 
proper approac~ will be shocked. With regard to this 
question of the prim and proper student, I have an example 
of a lad I knew. He is 29 years old, plays guitar, and hates 
school, which was like martyrdom for him. He didn't 
understand what the teacher said, and for all his efforts, he 
only ever scraped poor marks. He didn't go on to college. I 
then began to understand the situation from the perspective 
of the appalling student. 
No. Not very secure, no. I think it is a challenge. I 
think I will be up against obstacles, but it isn't an 
immediate thing. It is a thing that has to be worked 
through, like we worked things out here. I am 
investing in it, I am hoping that it will work out, but I 
know I will come across difficulties. Even here we 
saw the difficulties ... 
Yes, the question of the debates, which sometimes I 
use in the classroom - I think it is very positive. 
No. In certain moments, in the light of the difficulty 
which we have in working together ... it is very difficult 
to work as a group ... perhaps due to the culture we 
have, we are a bit disorganised, and this generates 
conflicts at times. But I don't feel discouraged by 
this. I think it was even a very good thing, because it 
was a reflection, principally on the second day. 
Various people put forward their own positions, and I 
think they were misunderstood ... 
What do you think got in the way most, on Tuesday? 
The fact that certain people wanted their own ideas to 
prevail. 
This is a learning process. We all have a very great 
difficulty in listening and hearing, and discussing. Do 
you think people changed their positions, having 
Amelia 
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reflected on this a little? 
Yes. I think that from the moment we make our views 
public, and reflect on things, it is already a way of 
changing. The fact of admitting an error in 
something... With regard to the possibility of applying 
this, certainly I know it won't be easy, because it will 
always be a culture shock, just as much for me as for 
the students. I'm not saying I was a constructivist, but 
some of the things we have discussed here, I have 
. already been doing in my own classroom. And in this 
little things, I met a considerable resistance because 
these were things which were different from the 
deeply rooted cultural processes. For this reason, I 
think it will be very difficult, but I don't think it will be 
an overwhelming obstacle, because I am fully 
conscious that what I have learned here I won't be 
able to put into practice straightaway. I think the 
method has to be developed in stages, during the 
process. 
Do you think that during the Inset you had the opportunity of experiencing the 
construction of your own knowledge about constructivism? 
Ana 
Riso 
Jacqueline 
Rosemary 
Patricia 
Yes - and how! This was an aspect which was very 
well explored in this course. 
Nothing came ready-made, and we constructed the 
methodology of the course itself: bit by bit. 
Yes, very much so, because this itself brought 
motivation, it gave me a very big desire to apply this 
work for real. 
Yes. I had the opportunity to observe that at some 
times, I myself had· already practised a constructivist 
approach. I understood the reasons why I had not 
been able to explore a given theme more deeply, and 
observed the experiences· of other colleagues and 
verify that some of them had already thought the same 
things as I have. Because sometimes, we are afraid to 
expose ourselves, thinking that others will consider 
our idea a utopia. 
Yes. Because at the beginning you have your own 
conceptualisation, and this was one of the reasons we 
had that shock. Sometimes, I found it difficult to 
accept the concepts presented by the other people, and 
J. Carlos 
Zella 
J. Carlos 
Zella 
J. Carlos 
Amelia 
Sonia 
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that was good because suddenly you realise that 
everyone has their own ideas. And you organise 
yourself better ... 
I think it helped the idea of constructivism sink in a bit 
more, but I still think a great deal is missing ... 
But you said the course was different from what you 
expected... that you expected a series of pieces of 
information ... and that's not what we have here. So I 
ask whether what we did here wasn't to teach what 
constructivism is. Do you think that in some way you 
experienced the process of constructing knowledge? 
Whether what you learned here, if indeed you did 
learn anything, was through a construct of your own? 
Or was it a taught thing? 
I think I learned something. There was construction 
of knowledge, principally arising from the texts, the 
discussions, and the debates. I think there was a 
construct. 
The concept wasn't stated, but the group as a whole 
arrived at the same point from the diverse concepts 
that each one held initially. These notions were not 
taught, but were elaborated by each person, following 
from the discussions of the group as a whole. Was 
that the way it was? 
That's it. 
Yes, because at the moment in which we changed an 
idea, it was because a new one came to take its place. 
And this has been happening with me. 
Yes, there was. Because I had already heard about 
constructivism, but now we are living it, trying to 
construct ourselves, modifying our work practices, 
being concerned about knowing our subject matter in 
depth, because before we didn't care that much ... it 
was just a question of copying it out, and taking it all 
ready. With this course, we are seeing that we have to 
be fully clued up_ about our subject matter before we 
go into the classroom. It has been constructive, in the 
sense of awakening in me a sense of responsibility in 
teaching, with what I say to the pupils, and what I 
contribute to their formation and development. 
AnaC. 
Zella 
AnaC. 
Zella 
AnaC. 
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We have had the opportunity to debate, to question 
things. For me, it was a valid experience. 
I could have come here with a few experiments set up, 
or arrived saying: This is constructivism, the basis is 
this, and author x has said... In short, I could have 
brought information to you. Did we do that? 
No. We looked at it in stages. In our first steps, I 
thought it was quite strange, because I wanted ready-
made solutions, and then I saw that things aren't like 
that. That it was we who were progressing ... 
Did you find that difficult? Shocking? 
At the start, it is difficult. You feel a bit ill at ease, but 
then you get used to it. .. 
What are your impressions about the bibliography selected for the Inset? Do 
you think it was enough? Could it be more extensive? Or do you think that it 
could have been less? 
Ana 
Riso 
Jacqueline 
I think it was good. Because when you have a huge 
bibliography, we get overwhelmed by reading, and 
don't benefit much from it. In this case, we used the 
good texts, and we could assimilate them. There is no 
point in reading a mountain of stuff without having 
time to digest the material and explore it. 
I think it was . sufficient. There was scope for 
discussion. Because you get to the point where things 
get repetitive; when you begin to understand the 
mechanisms, the reading becomes repetitive. What we 
have seen up until now has been sufficient. I could 
perhaps have seen a tiny bit more ... 
I particularly wanted to read more about Piaget and 
Vygotsky because at the time I did my course here, I 
had already read Piaget, but I hadn't associated him 
with constructivism, so I would like to read a little 
more. I think that in the text you gave us, by Barbara 
Freitag about the post-Piagetians, the basic ideas were 
all in there. The other alternative readings were there 
simply to complement that. What I needed to know 
about constructivism, I found in that text. For me, it 
was critically important. 
Rosemary 
Patricia 
J. Carlos 
Amelia 
Sonia 
Valderez 
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Considering the available time, I think it was perhaps 
too much, because we reached the conclusion that, in 
our real lives, at home, at work, and even during this 
course, we don't have time to read all the texts. So, 
even though I think it would be wonderful if we could 
explore this issue more, I think that all the other 
factors impede our extensive reading about the 
subject. 
I think that in my case, since I don't have a good 
theoretical grounding in terms of the philosophy of 
education, I would need more, but I know that the 
time constraints of this course itself mean that there is 
no way to fit more in. But I'm looking out for it. .. 
I thought it was a good set, with well directed 
readings, but I think it was not enough to give us a 
good foundation. But regardless, I particularly 
enjoyed the early stages, when we had to talk about 
the comparisons between constructivism and 
traditional teaching methods. I - think that that 
exchange of ideas made the group grow. 
Quite often, there is no advantage in quantity of 
reading without reflection. It was sufficient in that we 
were able to discuss all of them. I am particularly 
conscious of the fact that I have a lot to think about 
here. Since I am conscious that I won't stop here, 
with regard to this process of reading and reflection, I 
think the bibliography was sufficient. 
I was interested in various texts, but about the subject 
itself: there was scope for more ... because we brought 
many experiences with us, we worked hard... Now, to 
have a really clear vision... I think I understand now 
what constructivism is in outline. I still have a lot of 
reading to do ... 
I think it was reasonable - good, really, considering 
the time we had available to us. Of course we need to 
read much more than we do. 
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